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From the Medical Clinic, Vanderbilt University Hospital.) 


THe combination of thyrotoxicosis and primary pernicious 
anemia is extremely rare. Only 3 cases have been found in the 
literature. One was reported by Neusser'® in 1899, 1 by Hansen” 
in 1922 and the third case was mentioned by Giffin and Bowler’! 
in 1923. Neusser’s case came to autopsy and was found to have 
a condition of the liver “ similar to acute yellow atrophy.” Hansen’s 
case developed acutely after repeated Roentgen ray treatment over 
the thyroid gland. Youmans*® has observed that in parts of the 
country where both diseases occur frequently their combination is 
not seen. 

A moderate degree of anemia was for long thought to be a usual 
accompaniment of thyrotoxicosis. Some fifty years ago Wilks®* 
pointed out that “there are those who have been content to attribute 
the whole of the symptoms |of exophthalmic goiter] to anemia,” 
but relatively recently the careful studies of Kocher" and Plummer! 
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demonstrated that the pallor frequently observed is not necessarily 
indicative of reduction in hemoglobin and that significant anemia 
is, in fact, unusual. Occasionally, it is true, mild secondary anemia 
is observed to decrease with improvement in thyrotoxicosis. 

In hypothyroid states, on the other hand, anemia is the rule. 
In Kocher’s" description of cachexia strumipriva he includes the 
report of a study of the blood of 17 cases. Ten of these had fewer 
than 3,500,000 erythrocytes per c.mm. MacKenzie" has recently 
emphasized the occurrence of anemia in cases of myxedema. In 
certain cases the differential diagnosis of myxedema from pernicious 
anemia may offer some difficulty, and Boothby® mentions a case in 
which he felt sure the two conditions coexisted. Warfield and 
Greene’ have made a valuable study of a group of cases of hypo- 
thyroidism without myxedema which showed a chlorotic type of 
anemia. 

It is of interest also to note that there has been placed on record 
by Tyrrell?* a case of polycythemia vera complicated with hyper- 
thyroidism. This patient has over 9,000,000 erythrocytes per c.mm., 
and, in addition, struma, tremor, tachycardia and nervousness. 

There have been many previous studies on the effect of anemia 
on the output of the heart and on the effect of thyrotoxicosis. 
Plesch” studied both conditions in 1909, and, in spite of the diffi- 
culties of his method, was able to demonstrate increased cardiac 
output in both. The problem of the circulatory adjustment in 
anemias has recently been studied by Richards and Strauss,* using 
in general the methods utilized by us in the present study. The 
effect of thyrotoxicosis on the cardiac output of man has been 
investigated by Meakins, Davies and Sands,’ Robinson,” Lilje- 
strand and Stenstrém" and Rabinowitch.* Blalock and Harrison’ 
studied the output of the heart in dogs to which thyroid extract 
had been administered. No two groups of investigators used the 
same method, yet all, with the exception of Rabinowitch,” agree 
that the cardiac output is significantly increased. In the case 
repeatedly studied by Robinson® the cardiac output was actually 
increased to a greater degree than the oxygen consumption of the 
body. This is important because it means that the work of the 
heart was increased out of proportion to the increase in the metabolic 
rate. 

This study, which was initiated because of the combination of 
two conditions, each demanding an increase in cardiac output, was 
continued after the relief of anemia in an attempt to study the 
relation between changes in the degree of thyrotoxicosis and cardiac 
output. 


Case Reports. Case I.—I. S., a white farmer, was first seen by one of 
us in January, 1926, when he entered the Vanderbilt University Hospital. 
From his own recollection and the previous hospital records the following 
history was obtained: 
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In 1915, when twenty-three years of age, he noticed that he tired with 
increasing ease on exertion. He felt weak and nervous, his eyes became 
prominent and his neck increased in size. At this time he was told by a 
physician that he had a goiter and operation was advised. He decided 
against operation, and his condition until 1918 was variable; sometimes he 
felt quite well and was able to perform his work without difficulty; at other 
times he relapsed into the condition of restlessness and fatigability. 

In 1918 he again consulted his physician and consented to submit to an 
operation. He was given Lugol’s solution for some days and then a partial 
thyroidectomy was performed. Following this procedure he felt almost 
well for about two vears, but in 1920 he had again the old symptoms of 
nervousness and weakness. These symptoms persisted intermittently until 
1924. At this time the nervousness and weakness were accompanied by 
sensations of numbness and tingling of the extremities with shortness of 
breath on exertion and some swelling of the feet and ankles. With this 
combination of symptoms he entered the Vanderbilt University Hospital. 
There the basal metabolic rate was found to be +57. The red blood cells 
numbered 4,730,000 and the hemoglobin was 90 per cent. After two weeks 
of rest and the administration of Lugol’s solution he was discharged “slightly 
improved.” The diagnosis recorded was “toxic goiter.”’ During 1924 and 
1925 he received several Roentgen ray treatments over the thyroid gland 
without manifest improvement. 

When he was admitted to the Vanderbilt University Hospital in January, 
1926, he was obviously seriously ill. He presented marked exophthalmos, 
an enlarged thyroid gland, tachycardia and tremor. The basal metabolic 
rate was +47. He had at this time a palpable spleen, brownish pigmenta- 
tion over the front of the neck, a normal tongue and achlorhydria. The 
red blood cells were 1,200,000, the leukocytes 3200 and the hemoglobin 
24 per cent (Sahli). The stained smear showed some slight variation in 
size and shape and no young forms. There was no evidence of involvement 
of the spinal cord. 

Four transfusions resulted in a rise in erythrocytes to 3,000,000. In 
April, three months after admission, after preparation with iodin, thyroid- 
ectomy was attempted. The procedure had to be abandoned before any 
gland tissue was removed because of uncontrollable oozing from the gland. 
Operation was rendered difficult also by dense adhesions about the gland, 
possibly due to Roentgen ray therapy. Treatment after this consisted of 
rest in bed, iron and arsenic. On May 14 he was discharged improved, 
with the basal metabolic rate +33. The red blood cells on the day of 
discharge numbered 3,190,000, the leukocytes 3800 and the percentage of 
hemoglobin was 52. He was advised to rest for a period of six months. 
After this period he began light manual labor in a restaurant and was able 
to work until November, 1927. He was then forced to abandon work 
because of the return of weakness, nervousness, shortness of breath and 
palpitation. 

On December 14, 1927 he sought admission to this hospital for the third 
time. Examination showed him to be again seriously ill. He was pale, 
emaciated and dyspneic, and showed a fine tremor and striking exophthal- 
mos. The tongue was smooth and atrophied. The heart rate was 150, 
the rhythm regular. The neck veins were distended, there were rales in 
the bases of both lungs and pitting edema of the ankles. The vital capacity 
was 39 per cent of the calculated normal. 

The blood contained 1,000,000 erythrocytes and 1800 leukocytes per 
e.mm. The hemoglobin was 20 per cent. The stained smear showed 
deeply-staining cells, irregular in size and shape and with a tendency to 
macrocytosis, but no nucleated cells were seen. The icteric index was 10. 
The basal metabolic rate the day after admission was +90. 
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The patient was given a transfusion of 500 cc. of blood on the third day 
of his admission and the administration of digitalis was begun. Definite 
improvement followed transfusion. At the same time he began to receive 
200 gm. of raw liver daily. 

His course from this point can best be followed by inspection of Figs. 1 
and 2. The response to the liver diet was immediate and striking, and 
was similar to that described by Minot'* in uncomplicated cases of perni- 
cious anemia. The reticulocytes rose to 17 per cent and then fell to a level 
slightly above normal. The red cells increased in number steadily and rose 
more rapidly than did the hemoglobin percentage. During this period the 
symptoms of thyrotoxicosis diminished to a marked degree and then 
gradually grew worse again. Accordingly some two months after admis- 
sion, when the red blood cells approached 5,000,000 per c.mm., the patient 
was given 0.6 cc. of Lugol’s solution three times daily. Three weeks later 
the administration of digitalis was discontinued. When the “iodin remis- 
sion” (Fig. 2) had taken place the dose of Lugol’s solution was reduced so 
that he was receiving 3 mg. of iodin daily, following the suggestion of 
Marine.” This ration was further reduced to 1 mg. daily two weeks later. 
Periodically, he received also ergotamin tartrate which according to the 
view of Adlersberg and Porges' acts as an inhibitor of the sympathetic 
system, and hence as an antagonist to thyroxin. This combination of 
minute doses of iodin with ergotamin was first suggested by Youmans.® 

The patient left the hospital ninety days after admission, but his progress 
has been followed regularly in the out-patient department and he has three 
times entered the wards (admissions 4, 5 and 6) for short periods of observa- 
tion. When last seen, on June 22, 1928, he was obviously in good general 
condition. He was working asa watchman. His blood contained 5,000,000 
red cells per c.mm. and 90 per cent of the expected hemoglobin. He 
weighed 66 kg., and his basal metabolic rate was +13. 

The combination of severe diminution in the oxygen-carrying power of 
the blood with a large increase in the oxygen consumption of the body 
offered an opportunity to study the response of the circulation to an unusual 
load. At the time of his third admission, when this part of the study was 
begun, he was suffering from moderate congestive heart failure. This 
rendered impracticable the application of the more accurate methods for 
measuring the output of the heart per minute, but an approximate estimate 
was made by the procedure described by Rabinowitch.” The first point 
on the chart of cardiac output was obtained by this method. 

When as a result of the liver diet the patient’s hemoglobin concentration 
approached a normal figure, and when the evidences of congestive heart 
failure had disappeared the study of the cardiac output was resumed. 
Later determinations were made by use of the method of Field, Bock, Gildea 
and Lathrop.*® 


Results. ‘The results of these studies are shown in Figs. 1 and 2 
and in Table I. The figures concerning the changes in the blood 
require no further comment. When those concerned with metabo- 
lism and the circulation are studied, however, certain observations 
may be made. 

When the metabolic rate was highest (+90) and the hemoglobin 
lowest (20 per cent) the cardiac output was approximately 20 liters 
per minute, an amount ordinarily associated only with severe and 
short-lasting muscular exertion. 

Thirty-eight days later the metabolic rate was only +34 and the 
output of the heart was 10.5 liters per minute, at a time when the 
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hemoglobin was above the level below which Blalock and Harrison? 
showed that the cardiac output was increased by anemia. 


TABLE I.—THE CARDIAC OUTPUT OF SUBJECT F. 8. WITH 
RELATED DATA. 


|S | | ff 
Dec. 16 1.01 20 51 O81 150 +90 325 1.67* 130 19,500 4850 
1928. 
Jan. 23 4.10. 67 52 0.80 | 116 +34 244 2.32 91 10,500 3450 
Jan. 29 | 3.70 | 66 53 0.80 114 +42 257 2.44 92 | 10,500 | 3250 
Feb. 6 4.75 70 54 0.76 108 +33 214 2.39 83 9,000 3200 
Feb. 9f 
Feb. 15 5.23 76 58 0.81 95 +20 224 | 2.60 91 8,600 2800 
Feb. 21 5.62 84 | 60 0.84 89 +12 223 2.66 94) 8,400) 3150 
Feb. 27 5.75 | 88 61 0.82 86 +15 221 2.77 93 8,000 | 2950 
Mar. 7 5.65 | 97 | 62 0.87!) 86 +13 236 3.17 #487)! 7,500! 2750 
Mar. 14 ‘ cian 63 0.80 84 +10 217 2.82 92 7,700 2850 
April 13 ee 64 0.83 94 +27 258 | 2.86 96 9,000 2900 
May 23. 4.58 85 | 67 0.80 84 +27 249 2.86 104) 8,700 | 2800 
June 22 5.20 94 66 0.76 71 +13 216 2.91 104 7,400 50 


* Calculated from arm vein blood. 

t+ Lugol's solution begun. 

Following the administration of iodin, asgLugol’s solution, the 
basal metabolic rate, pulse rate and cardiac output all fell while 
the body weight increased. Subsequently, the first three factors 
varied together and, although there was a slight rise in them when 
the patient began to work, yet all were at their lowest points at 
the end of the six months’ period of observation. It is noteworthy 
in this case, as in that of Robinson,” that increase in the demand 
of the body for oxygen was met by an increase in the volume of 
circulation and not by taking from the blood a larger percentage of 
its oxygen. This occurred in a patient who at the height of his 
illness had clear signs of congestive heart failure, and is shown by 
the fact that, as may be seen in Table I, the output of the heart 
per 100 cc. of oxygen absorbed by the body was greater when 
the metabolism was higher. The output of the heart obviously 
increased relatively more than the volume of oxygen absorbed. 
The cardiac output per 100 cc. oxygen absorbed on December 16, 
1927, was 4850 cc., but this increase was, of course, largely due to 
the severe anemia then present. 

As further evidence bearing on this circulatory adjustment to 
increased oxygen consumption a second case of thyrotoxicosis, 
similarly studied, is briefly reported. 
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Case II.-—-J. C., a white male, aged forty-eight years, was admitted to 
the Vanderbilt University Hospital on July 19, 1927, complaining of 
‘nervousness, loss of weight and a rapid heart.’’ He placed the onset of 
his symptoms at about five years before, when he first noticed that he was 
nervous and that exertion made him short of breath. These symptoms 
became progressively worse. He did not sleep well at night, had profuse 
sweating and was conscious of a rapid heart beat. In spite of a good 
appetite, he lost 30 pounds in the two years preceding admission. For six 
months he had noticed that his eyes were more prominent. 

With the exception of pneumonia at nine years, his past history was 
devoid of serious or significant illness. 

Examination at the time of admission showed a middle-aged white man 
with the appearance of having recently lost weight. He was somewhat 
restless. The face was pale, the lips red and the skin warm and moist. 


- IODINE PARTIAL THYROIDECTOMY 


Fic. 3.—Variations in the basal metabolic rate, pulse rate and cardiac output of 
Subject J. C. 


There were moderate exophthalmos, lid lag and poor convergence. The 
thyroid gland was diffusely enlarged, especially the isthmus and the right 
lobe. It was firm but not nodular and no bruit was heard. The apex 
impulse was felt in the fifth interspace 8 cm. from the midline. The blood 
pressure was 145 mm. Hg. systolic and 75 mm. diastolic. 

There was a fine tremor of the fingers and of the muscles of the arm. 

The red blood cells numbered 3,700,000, the leukocytes 3200 and the 
hemoglobin was 70 per cent. The basal metabolic rate at this time 
was +69. 

Following rest in bed the basal metabolism dropped to +37 the fifth 
day after admission. At this time the study of the cardiac output was 
begun. A few days later he was given Lugol’s solution, 10 drops, three 
times a day, and after eight days of its administration the pulse rate was 
85 per minute and the basal metabolic rate +9. Five days later, on the 
nineteenth day after admission, partial thyroidectomy was performed. 
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The postoperative course was uneventful and thirty-six days after admis- 
sion the basal metabolic rate was normal and the pulse rate 75 per minute. 

Observations on the output of the heart were made first after a few days 
of rest in the hospital, second after a characteristic iodin remission and 
third after a successful partial lobectomy had been performed. The results 
are shown in Fig. 3 and Table II. 


Results. In general, results were obtained which were similar 
to those from the study of the first case. The pulse rate, metabolic 
rate and cardiac output varied together and the final figures for 
the output of the heart are similar to those observed in many 
normal people. In this patient also the cardiac output was increased 
to meet the increased oxygen demand without decreasing the oxygen 
content of the mixed venous blood. 


TABLE II.— THE CARDIAC OUTPUT OF SUBJECT J. C. WITH 
RELATED DATA. 


Cardiac 
Carbon Cardiac Cardiac output 
Resp Basal dioxid Art-ven output output = per 100 ce 
quotient Pulse metab- per min.,  differ- per beat, per min., oxygen 
olic rate ence co absorbed, 
1927. 
July 24 0.87 107 +39 239 3.13 71 7640 2780 
July 2 0.96 104 +37 260 3.08 $1 8450 3120 
July 26 0.81 101 +46 237 3.04 77 7800 2660 
July 26* 
Aug. 4 0.81 56 + 9 175 3.08 68 5800 2640 
Aug. 5 0.81 80 + 8 176 3.04 73 5800 2660 
Aug. 
Aug. 24 0.79 82 + O 162 2.90 68 5600 2730 
Aug. 25 0.75 82 + 3 158 2.94 66 5400 2560 


* Lugol’s solution begun. 
t Partial thyroidectomy. 


Discussion. ‘These results serve to emphasize the magnitude of 
the extra load imposed upon the heart in cases of thyrotoxicosis 
with an increased basal metabolic rate. The work of the heart is, 
as was said earlier, dependent on the volume output of blood, by 
the pressure against which it is pumped and by the velocity imparted 
to it. A patient with thyrotoxicosis has not only an elevated 
cardiac output but usually a somewhat increased mean blood 
pressure and also, as Blumgart and Garglet have shown, a con- 
siderable increase in the velocity of bloodflow. It is, therefore, 
evident that the heart of such a patient is forced to perform a task 
in excess of normal demands, especially since the increases in output, 
pressure and velocity are always present and not, like the strains 
of muscular exertion, intermittent. 

As Goodpasture®'® has suggested (on the basis of observations on 
animals intoxicated by thyroxin), the heart forced to weeks of over- 
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exertion by the stimulus of thyroid intoxication may be abnormally 
susceptible to the action of the injurious agents, such as infections. 
There thus exist in thyrotoxicosis, as in many other conditions 
preceding cardiac failure, both an increased load on the heart and 
a source of possible injury to the myocardium. 

A second point of interest in these observations, a point supported 
also by the studies of Robinson* and of Liljestrand and Stenstrém,'® 
is the increase of the cardiac output to an amount sufficient to supply 
the oxygen demands of the body without decreasing the tension of 
oxygen in the mixed venous blood. In Robinson’s case the cardiac 
output was actually increased relatively more than the metabolic 
rate, so that the mixed venous blood contained more oxygen when 
the metabolic rate was high than when it was restored to a normal 
level by treatment. It is an old observation that the rate of the 
heart is increased more by a certain degree of elevation of metab- 
olism in thyrotoxicosis than it is by a similar elevation due to 
exercise. It is probable that under the stimulus of a slight elevation 
of metabolic rate (as in mild muscular exertion) the cardiac output 
of a normal person increases approximately as much as the oxygen 
consumption. The fact, however, that in thyrotoxicosis the cir- 
culation may be maintained at this high level until the heart is 
exhausted suggests that in patients with this disease some stimulus 
is driving the heart to perform an unnecessary and hurtful amount 
of work. 

As might be expected, the favorable results of the administration 
of iodin included a diminution in cardiac output which was parallel 
to the fall in metabolic rate. This fall was similar to that observed 
after iodin in the “hyperthyroid” dogs studied by Blalock and 
Harrison.* 

The question of the effect of digitalis in thyrotoxicosis is not 
advanced toward solution by these observations. The patient 
received the drug up to the seventy-second day of his stay in the 
hospital, when it was discontinued. Following its cessation, the 
level of cardiac output underwent no demonstrable change. In 
connection with this observation, it may be recalled that Blalock 
and Harrison describe two dogs with hyperthyroidism in which the 
cardiac output fell after digitalis and Burwell, Neighbors and 
Regen® have observed a similar effect in normal men. If digitalis 
can be shown to diminish the work of the heart in patients with 
thyrotoxicosis it might serve a useful purpose, unless the increase 
in cardiac output in these cases is in response to some unrecognized 
need of the body, such as a need for a high oxygen tension in the 
tissues. 

Summary. 1. A case of thyrotoxicosis complicated by pernicious 
anemia is reported. 

2. The increased demand for oxygen combined with the decrc ed 
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oxygen-carrying power of the blood was met by a great increase in 
the cardiac output per minute and hence in the work of the heart. 

Repeated observation of the cardiac output in this case and in 
a second case of thyrotoxicosis revealed that the adjustment of the 
circulation to increased demand for oxy gen took place by an increase 
in cardiac output rather than by an increased utilization of the 
arterial oxygen. 
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THE RELATIVE EFFICIENCY OF THE CLINICAL AND THE 
ROENTGENOLOGIC METHODS FOR SINUS DISEASE 
DIAGNOSIS. 


Witu OBSERVATIONS ON THE INCIDENCE OF SINUS DISEASE: BASED 
ON THE FINDINGS IN 200 ASTHMATICS AND 50 SO-CALLED 
““NORMALS.’’* 


By Ricuarp A. Kern, M.D., 


ASSISTANT PROFESSOR OF MEDICINE AND LOUIS A. GODEY FELLOW IN CLINICAL MEDICINE, 


AND 


Harry P. Scuencx, M.D., 
ASSISTANT INSTRUCTOR OF OTOLARYNGOLOGY AND SINKLER FELLOW IN CLINICAL 
ALLERGY, PHILADELPHIA. 


(From the Medical and Otolaryngologic Divisions of the Hospital of the University 
of Pennsylvania.) 


In the course of routine examination of asthma patients for para- 
nasal sinus disease, we were struck by the frequent discrepancies 
between the reports of findings by the rhinologist and the roentgen- 
ologist: discrepancies which were at times due to proven error on 
the part of one or the other of these examiners. It, therefore, 
occurred to us to subject a considerable series of asthmatics first to 
a clinical, then to a roentgenologic sinus examination, and finally 
to an operative investigation of the affected sinuses: we hoped in 
this way to learn something of the efficiency and limitations of these 
two methods for the diagnosis of sinus disease. Our findings are 
set forth in Part I of this paper. In order to estimate correctly the 
importance of the high incidence of sinus disease in bronchial 
asthma, it is necessary to take into consideration, among other 


* Co-winner of Casselberry Prize for 1929 awarded by the American Laryngologi- 
cal Association. 
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things, the incidence of sinus disease in a control group of indi- 
viduals, not affected at the time of examination by obvious acute 
or chronic respiratory disease. A search of the literature failed to 
disclose any data on sinus-disease incidence in so-called “normals.” 
We, therefore, examined clinically and by Roentgen ray a series of 
50 such individuals, selected in age groups to correspond to the age 
distribution of our 200 asthmatics. The findings are included in 
Part II. 
Part I. 


Material. ‘Iwo hundred patients with bronchial asthma as seen 
in the asthma clinic and the wards of the Hospital of the University 
of Pennsylvania formed the basis of this study. Ranging in age 
from four to eighty-one years, they were unselected, except that 
individuals who had previously been subjected to sinus surgery were 
excluded. This was done because a sinus that has been operated 
upon will usually thereafter appear abnormal in the roentgenogram. 
The clinical examinations were made by the members of the staff 
of the Department of Otolaryngology, and the Roentgen ray exam- 
inations in the Roentgenologic Division of the Hospital. 

The Clinical Examination. ‘This was made first in every instance. 
Previous experience had taught us that the clinical examiner might 
be unduly influenced by the Roentgen ray report: with a previous 
knowledge of the Roentgen ray findings the otolaryngologist’s report 
tended to agree with the roentgenologist’s far more frequently than 
was otherwise the case. The examiner was told, however, that his 
findings would be compared with those of a subsequent Roentgen 
ray examination. If he failed to mention one or another sinus in 
his report, he was asked to reéxamine the patient. In the tabula- 
tion of our material, all “suspicious” reports were classified as 
positive findings, for reasons to be stated later. 

If all examinations had been made by a single man of long experi- 
ence, it is quite probable that the general average of results would 
have been higher than it proved to be. In a review of numerous 
reports of otolaryngologic examinations, it soon becomes evident 
that the examinations of one or two observers are more compre- 
hensive than those of their colleagues, and subsequent surgical 
investigation usually demonstrates their greater accuracy. The 
man with the wider experience will emphasize in hig report condi- 
tions often neglected by the less experienced: points of contact, for 
instance; the finer shades of transillumination change, or the state 
of the mucosa of the ethmoid drainage area as seen by the naso- 
pharyngoscope and its bearing on the likelihood of ethmoidal 
disease. It was interesting to note, however, the greater care and 
increasing skill displayed by the younger men under the stimulus of 
anticipated roentgenologic and surgical check-up. 

It may be considered pertinent to the subject to state what a 


one 
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satisfactory nose and throat examination should include. Its 
essence is thoroughness and completeness. Negative as well as 
positive findings should be specifically stated. After a survey of 
the extranasal architecture, both nares should be examined by means 
of the nasal speculum and head mirror: (a) before cocainization or 
the use of ephedrin and (b) after cocainization and shrinkage of 
the erectile tissue. There should be a notation of the condition of 
the septum (deviation, spurs, ridges) of the turbinates (including 
a notation of points of contact and degrees of contact), of the state 
of the mucous membrane (pallor, injection, polypoid degeneration, 
etc.), of the condition of the middle meatus and of the olfactory 
cleft, of the character and location of secretions, of the presence or 
absence of anterior synechie and obstructions to nasal drainage. 
The frontal and maxillary sinuses should be studied by trans- 
illumination and, when feasible, the antra inspected by the antro- 
scope. Especially to be emphasized is the nasopharyngoscopic 
examination, with particular attention to the ethmoidal and sphe- 
noidal drainage areas. It cannot be too strongly stated that no 
examination can be considered adequate without the use of the 
nasopharyngoscope: it is as essential in nasal examinations as is the 
cystoscope in the study of the urinary tract. 

In forming his opinion of the state of the sinuses, the otolaryn- 
gologist has numerous difficulties to encounter. ‘Transillumination 
is available for examining the frontal and maxillary sinuses. But 
light transmission may be altered by numerous anatomic variations: 
variations incident to age and sex; variations in thickness of bone 
and in size of the sinus; asymmetry, bony septa or the congenital 
absence of a sinus, and such altered light transmission may create 
an erroneous impression of the actual condition of frontal or maxil- 
lary sinuses. For the rest, the examiner’s information must be 
gathered from intranasal observation: this is often enough limited 
by such conditions as marked septal deformity or the presence of 
large polypoid masses. The finding of pus in certain regions, or of 
degenerative changes in the mucous membrane in these regions, 
especially as seen with the aid of the nasopharyngoscope, is, of 
course, most significant: but the overlapping of drainage areas of the 
different sinuses may again confuse the issue. Pus from both 
frontal and anterior ethmoidal cells is discharged into the middle 
meatus. Moreover, the anterior ethmoidal cells also frequently 
extend forward beneath the floor of the frontal sinus so that involve- 
ment of either may give rise to external tenderness in nearly the 
same position. ‘The ostia of the posterior ethmoidal cells open into 
the posterior portion of the superior meatus and drain upon the 
posterior half of the middle turbinate. The sloping of the middle 
turbinate downward and backward directs the secretion toward 
the posterior choana, but the secretion also flows over the median 
border of the middle turbinate through the olfactory fissure, the 
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space between the turbinate and the septum. Purulent secretion 
in the olfactory fissure may, therefore, be indicative of posterior 
ethmoidal suppuration, but is not necessarily so: pus from the sphe- 
noidal sinus may also drain onto the posterior end of the middle 
turbinate as well as directly into the epipharynx through the 
posterior choana. Sphenoidal suppuration may at times be 
recognized by direct observation of the sinus ostium through the 
nasopharyngoscope, but unfortunately in over 70 per cent of cases 
the ostium is hidden by the approximation of the middle turbinate 
to the septum. Finally, the absence of pus in a drainage area does 
not rule out sinus disease. This is especially true of the low-grade 
chronic infections and polypoid change. Therefore, in patients in 
whom the history strongly suggests the possibility of sinus disease, 
it would be wise to repeat the examination on several occasions before 
giving a negative report. 

The Roentgenologic Examination. While this was made after the 
clinical examination, the roentgenologist was not informed of the 
clinical findings. His report was, therefore, likewise an entirely 
independent and unaided one. The terminology used by the 
roentgenologist in framing his opinion reflects his attempt to 
interpret, as well as describe, the changes found in the films: “‘thick- 
ened mucous membrane,” “polyps in sinus,” “hazy,” “slight cloud- 
ing,” “some clouding,”’ “dense clouding.”’ In our tabulation of the 
findings all abnormalities, irrespective of degree, were listed as 
positive. 

The roentgenologist, also, is confronted by certain difficulties. 
He must consider variations incident to age and sex, asymmetry, 
bony septa, variations in bone thickness, the congenital absence of 
a sinus. Sinuses may be so situated that the shadows of adjacent 
cell groups will overlap. Permanent change in bone or mucosa 
may have resulted from previous sinus disease or from disease 
involving the sinus wall from without, as in the case of pathologic 
dental conditions involving the antrum. Acute disease may be too 
recent in origin to have produced roentgenographic change. 

Roentgenographic technique in sinus examination has been con- 
siderably improved in recent years, with a correspondingly greater 
accuracy in the findings. When only one anteroposterior view and 
one lateral view were taken there was invariably superposition of 
sinus shadows with resultant blurring and confusion of outline. 
This may be avoided in a measure by more numerous exposures 
and at angles suited to the particular sinus in question. It may be 
of interest to describe in part the technique employed by, although 
not original with, the Roentgenologic Division of the University 
Hospital. 

Roentgenologic Technique. In order to obtain a satisfactory postero- 


anterior image of the frontal and ethmoidal sinuses, it is necessary to 
project the Roentgen rays through the head in this manner: An inclined 
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plane of 23 degrees is used and the forehead and nose are placed upon the 
casette. The tube is placed above the occiput and the Roentgen rays are 
projected upon the film, the line of the central ray approximately passing 
through the external occipital protuberance and the glabella. The resulting 
film shows the frontal and ethmoidal sinuses, and to a slight extent the 
antra. The petrous ridge extends through the lower third of the orbit. 
For the examination of the maxillary sinuses the patient’s nose and chin 
are placed on a casette in a horizontal plane, and Roentgen rays are projected 
at an angle of 25 degrees, the line of the central ray passing through a point 
just below the base of the skull and the middle of the maxillary sinuses. 
This gives a clear visualization of the entire maxillary sinus without any 
superposition of the bones of the skull, as the base of the skull is projected 
above the maxillary sinuses on the resulting roentgenogram. For the 
examination of the sphenoidal sinuses the coronomental position is pre- 
ferred, the neck being stretched over a casette which is on an inclined plane 
of approximately 15 to 25 degrees, the angle depending upon the length of 
the neck. The tube is above the head of the patient and the Roentgen rays 
are projected through the anterior portion of the head, keeping in mind the 
position of the sphenoidal sinuses and arranging the angle of the tube so 
that these sinuses will not be projected over the bones of the upper and 
lower jaws. This view also demonstrates the maxillary sinuses very well. 
In addition, lateral stereoscopic films are made of the head, as in this view 
one can get an excellent idea of the depth of the sinuses. 


Operative Check. In order to get an absolute and complete check 
on the reports of the two methods of examination, every sinus re- 
ported abnormal, clinically or by Roentgen ray, should have been 
investigated by open operation. Unfortunately, we fell far short 
of this ideal, and for a number of reasons. Open operation on a 
frontal sinus is rarely performed except in cases of acute empyema. 
In not a single one of our patients did this occur. It was impossible 
to get complete codéperation on the part of clinic patients. Many of 
them flatly refused any operation. Others, after one or two sinuses 
had been investigated, failed to return for any further operative 
procedure. Nor would the otolaryngologists go as far in some 
instances as we wished them to. ‘They were quite willing to open 
a sinus that was obviously diseased clinically, but we failed at times 
to convince them of the desirability to investigate a sinus, suspicious 
on Roentgen ray but clinically negative. Nevertheless, in spite of 
all these shortcomings, sufficient data were obtained to be of some 
value in estimating the efficiency of these methods for sinus-disease 
diagnosis. 

Examination Findings. A summary of the clinical and roentgeno- 
logic examination findings in the 200 asthmatic patients is given in 
Table I. The figures are in terms of number of patients. 

Attention is called to the high percentage (80.5) of asthmatics 
showing Roentgen ray evidence of sinus abnormality. The figure 
for positive clinical findings, while lower than that on Roentgen 
ray study, still reaches an impressively high level: 67 per cent. 
In fact, only 13.5 per cent of these patients had no evidence of 
sinus disease by either examination. But of particular importance 
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is the complete disagreement between clinical and roentgenologic 
findings in 25 per cent of the patients. Nor is this all the disagree- 
ment: of the 61.5 per cent of patients in whom there was “partial 
or complete’ agreement, there were enough instances of only 
“‘partial’’ agreement to increase materially the total number of 
discrepancies. It was to find some reasons for this high incidence of 
disagreement that we undertook the present study. 


TABLE I. 
Number of 
patients. Percentage 
Total asthmatic patients . 200 
Roentgen ray examination positive - Bae 80.5 
Clinical examination positive . 134 67.0 
Clinical and Roentgen ray involvement (partial or complete 
agreement) oe 123 61.5 
Both Roentgen ray and clinical examinations completely neg- 
ative : 27 13.5 
Complete disagreement 50 25.0 
Roentgen ray positive; clinical negative 40 20.0 
Roentgen ray negative; clinical positive 10 5.0 


In Table II are given the figures of positive findings for individual 
sinuses or cell groups as reported by the roentgenologist and the 
clinician. This table bears no reference to the question of agree- 
ment or disagreement between the clinical and Roentgen ray 
reports. 


TABLE II.—INDIVIDUAL SINUS INVOLVEMENT AS REPORTED BY: 


(A) Roentgen ray examiner. (B) Clinical examiner. 

Number. Per cent. Number. Per cent. 
Right frontal . ‘ 83 41.5 47 23.5 
Left frontal 80 40.0 47 23.5 
Right ethmoidal 110 55.0 67 33.5 
Left ethmoidal . 94 47.0 67 33.5 
Right sphenoidal 37 18.5 21 10.5 
Left sphenoidal 4 37 18.5 22 11.0 
Right maxillary » 56.5 92 46.0 
Left maxillary . 13 56.5 95 45.5 


(These figures do not imply agreement between Roentgen ray and clinical findings.) 


It will be noted that in both examinations positive findings were 
most frequent in the antra, next in the ethmoidal, then in the 
frontal, and least frequent in the sphenoidal sinuses. The number 
of clinical positives was less in every instance than the corresponding 
Roentgen ray figure. As might have been anticipated, the clinical 
figures approached nearest to the roentgenologic findings in the case 
of the maxillary sinuses, and lagged farthest behind in the case of 
the sphenoidal sinuses, in accordance with their relative accessibility. 
It is, however, a bit surprising that positive clinical findings were 
closer in frequency to the Roentgen ray findings in the case of the 
ethmoidal than of the frontal sinuses: the intranasal evidence of 
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ethmoidal disease, indirect though it be, is apparently more definite 
than the results of frontal transillumination. It is interesting to 
note that, with the exception of Roentgen ray reports for the eth- 
moids, there was practically an equal incidence of positive findings 
for right and left by both methods of examination. (It may be 
added at this point that a tabulation of septum deviations in these 
patients showed an equal number to each side.) 

In Table III the clinical and Roentgen ray reports are recorded 
in terms of the number of patients affected. ‘There is again no 
reference to the question of agreement between clinical and Roent- 
gen ray findings. 


TABLE III.—SINUS GROUPS: INVOLVEMENT AS REPORTED BY: 


(A) Roentgen ray (B) Clinical 
examiner. examiner 


Number. Per cent. Number. Per cent. 


Patients with frontal sinus disease 91 45.5 52 26.0 
Patients with ethmoidal sinus disease 114 57.0 72 36.0 
Patients with sphenoidal sinus disease 36 18.0 23 11.5 
Patients with maxillary sinus disease 132 66.0 105 §2.5 


(These figures do not imply agreement between Roentgen ray and clinical findings.) 


Turning now to the question of agreement or disagreement 
between the clinical and Roentgen ray reports for each sinus ex- 
amined, we find the data in Table LV. 


TABLE IV.—COMPARISON OF ROENTGEN RAY AND CLINICAL DATA BY 
INDIVIDUAL SINUS INVOLVEMENT: 


Agreement. Disagreement 

Roentgen Roentgen Roentgen Roentgen 
ray + ray 0 Total Per ray + ray 0 Total Per 
Clin. + Clin.0 number. cent Chna.0 Clin. + cases cent. 
R 36 107 143 71.5 48 9 57 28.5 
Frontal 4L 32 107 139 69.5 47 14 61 30.5 
All 68 214 282 | 70.5 95 23 118 
{R 53 77 130 55.0 55 15 70 35.0 
Ethmoid )L 48 89 137 68.5 44 19 63 31.5 
_ All 101 166 267 66.7 99 34 133 33.2 
 t- 13 152 165 82.5 25 10 35 17.5 
Sphenoid 1% 14 152 166 83.0 24 10 34 17.0 
All 27 304 331 82.7 49 20 69 17.2 
R 76 69 145 72.5 39 16 55 27.5 
Maxillary { L 76 71 147 73.5 35 18 53 26.5 
All 152 140 292 73.0 74 34 108 27.0 


Here the evidence of disagreement in the reports is most striking. 
Of 400 ethmoidal groups (200 right plus 200 left) examined, the 
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reports disagreed in 133 (33.2 per cent). ‘The disagreements in the 
case of 118 frontal sinuses (29.5 per cent) and 108 antra (27 per cent) 
were almost as common. Curiously enough, the sphenoidal sinus 
findings showed the least disagreement, 69 sinuses (17.2 per cent). 
There were 4 instances of congenital absence of one frontal sinus 
as shown in the roentgenogram. Of these, 2 were called “opaque” 
clinically, while 2 were reported as “normal’’ on transillumination. 

Operative Check. How far we fell short of a complete operative 
check may be seen in Table V. Less than half of the patients 
submitted to any operative procedure, and decidedly less than half 
of the suspected sinuses were investigated. 


TABLE V.-—-SUSPICIOUS CASES. 


Total patients with one or more suspicious sinuses by clinical or Roentgen 


ray findings 173 
Total patients coming to operation of one or more sinuses 86 
Percentage of patients coming to opegation ; 49.7 


The operative findings together with the previous clinical and 
roentgenologic examination findings are given in Tables VI and VII. 

Discussion of Operative Findings. Frontal Sinuses. These may 
be rather briefly dismissed, for none came to operation. The 
reasons for this have been stated as: (a) operative difficulties, and, 
(b) the absence of acute empyema in this series of patients. These 
reasons are perhaps not adequate on more searching analysis. 
The possible modes of investigation of the frontal sinuses are: 
(1) Open operation (obviously not applicable in the overwhelming 
majority of cases). (2) Irrigation through a cannula introduced 
into the frontonasal duct. The finding of pus in the washings is, 
of course, indicative of disease, but the failure to obtain pus by no 
means rules out disease. This will be discussed more in detail when 
the antra are considered. (3) Lipiodol may be introduced into the 
sinuses by the expedient of partially exhausting the sinus-contained 
air by suction and then allowing lipiodol to be sucked from the nose 
into the sinus, the patient’s head being placed vertex-down. A 
Roentgen ray film will then give information as to the extent of the 
sinus, condition of its lining, possible abnormal contents, such as 
polyps. (The ethmoidal and sphenoidal sinuses may also be studied 
by this method.) Unfortunately, we were unable to examine any 
of our frontal cases in this way. 

It is to be regretted that no check on the frontal examination 
findings was obtained, for the lack of agreement between the clinical 
and Roentgen ray reports was particularly great: 29.5 per cent, a 
discrepancy for which there is no adequate explanation. Since 80 
per cent of this error is accounted for by cases in which the Roentgen 
ray was positive and the clinical examination negative, it may be 
possible that a greater degree of chronic pathologic change is 
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necessary to impair transillumination than to be evident on the 
Roentgen ray film. If this be true, then transillumination must be 
considered less accurate than Roentgen ray examination. But 
there is no adequate direct proof, as far as we know, that the 
roentgenologist’s conclusions are correct. 

Ethmoidal Sinuses. In the first place, the operative determina- 
tion of the ‘‘diseased”’ or the ‘‘normal”’ state of the ethmoidal sinuses 
rests on fairly good evidence: the actual finding of pus, grossly 
abnormal secretion or the presence of polyps; the demonstration of 
roughened bone by probing is significant. The chief criticism that 
might be offered is that smears were not examined routinely for pus 
and bacteria. 

The Roentgen ray error in this group was decidedly less than 
that of clinical examination. The roentgenologist failed to recog- 
nize 8 of 68 diseased ethmoidal groups. Four of these 8 were 
apparently cases of acute infection and perhaps of recent standing: 


Case Reports. Case D6.— Right and left ethmoidal groups were reported 
negative on Roentgen ray but positive on clinical examination. Frank pus 
was found in both ethmoidal sinuses at operation. 


Case $18.—Right and left ethmoidal groups were reported negative on 
Roentgen ray but positive on clinical examination. Frank pus was found 
in both ethmoidal groups at operation. There was additional sinus disease 
present. 


Polyps were overlooked by the roentgenologist in three instances: 


Case C7.—Right and left ethmoidal groups were negative on Roentgen 
ray but positive clinically. At operation, polyps were found in both eth- 
moidal groups. 


Case C8.—The left ethmoidal group, negative on Roentgen ray but posi- 
tive on clinical examination, was found to contain polyps at operation. 


This was, however, not a constant error, for the reverse occurred 
in this patient: 


Case B16.—The right ethmoidal group, positive on Roentgen ray but 
negative clinically, was found to contain polyps at operation. 


On the other hand, the roentgenologist reported as pathologic 
two ethmoidal groups which were found normal at operation: 


Case M14.—The left ethmoidal group, positive by Roentgen ray but 
negative clinically was found normal at operation. There was other sinus 
disease present. 


Case G4.—The right ethmoidal group was the only suspected sinus on 
Roentgen ray examination, while the clinical examination was entirely 
negative. At operation, no evidence of disease was found. 
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It is possible that in the latter instance the Roentgen ray findings 
were the result of permanent change in the sinus wall or mucosa, due 
to preéxisting but no longer active disease. 

In addition to the above errors by the roentgenologist, reference 
must be made to errors in some of his attempts to interpret as well 
as describe some of the abnormalities seen in films. In four in- 
stances, he reported the change as due to “thickened mucous mem- 
brane,”’ a report which might not be considered as evidence of 
active disease and might therefore deter the surgeon from interven- 
ing. Yet in all four instances, frank pus was found at operation: 


Casr $1.—Both ethmoidal groups were reported positive clinically but 
the Roentgen ray reported only ‘thickened mucous membrane.” At 
operation, frank pus was found. 


Case B12.—Both ethmoidal groups, positive clinically, were reported 
by the roentgenologist as showing merely “thickened mucous membrane.’ 
Frank pus was found in both groups at operation. 


The clinical error in the ethmoidal group lay wholly in the matter 
of overlooking active sinus disease, an error that was demonstrated 
17 times (24.3 per cent). All 17 had given positive Roentgen ray 
findings. In some of these there was frank pus in the sinuses but 
no secretion was present within the nose. 

The importance of making repeated clinical examinations in such 
cases before giving a negative report is obvious. In some instances 
the Roentgen ray shadow was found to be due to polypoid degenera- 
tion of the sinus mucosa. No normal ethmoidal sinuses were 
wrongly called diseased. The following are illustrative cases: 


Case C2.—The right ethmoidal sinuses, negative clinically but positive 
on Roentgen ray, contained pus at operation. There was additional 
extensive sinus disease. The clinical history was one of asthma of many 
years’ standing. 


Case T9.—Both ethmoidal groups, negative clinically but positive on 
Roentgen ray, were found to contain frank pus at operation. The patient 
had had chronic bronchitis for years and asthma for two years. 


Case $810.—Both ethmoidal groups, negative clinically but positive on 
Roentgen ray, showed pus at operation. 


Case B16.—The right ethmoid group was negative clinically but positive 
on Roentgen ray at operation, polyps were found in the ethmoidal cells. 


The Roentgen ray examination of the ethmoidal sinuses is 
obviously much more accurate than the clinical method. 

Sphenoidal Sinuses. The operative proof of sphenoidal disease, 
as in the case of the ethmoidal sinuses, was based on good evidence: 
the finding of polyps, pus or grossly abnormal secretions. No 
Inicroscopic examinations were made, 
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The Roentgen ray missed only 2 of 20 diseased sinuses, an error 
of 10 per cent. In one of these the error may be explained by the 
fact that the film was misinterpreted, in that a shadow in the 
spheno-ethmoid region was attributed only to the ethmoidal cells 
and not also to an overlapping sphenoidal sinus: 


Case M14.—The right sphenoidal and ethmoidal cells were reported 
diseased clinically, only the right ethmoidal cells by Roentgen ray. At 
operation, pus was found in both the right sphenoidal and ethmoidal 
sinuses, 


The next case is the only instance in which both the clinical and 
the Roentgen ray examination failed to find a diseased sphenoidal 
sinus: 


Case 813.—The right sphenoidal sinus was declared negative both 
clinically and by Roentgen ray. After a right middle turbinectomy the 
nasopharyngoscope showed pus coming from the sphenoidal ostium and 
the sinus when opened was found to contain pus. 


The clinical examination was wrong in six instances, an error of 30 
percent. Five times a chronic disease was overlooked, an error due 
once to the absence of pus in the nose, once to ascribing pus drainage 
only to posterior ethmoidal disease, and twice to the presence of 
polyps. Four of the five had given positive Roentgen ray findings; 
the fifth had been overlooked in both examinations (Cases $13 above 
cited). In one instance, a normal sphenoidal sinus was called 
“diseased,”’ through wrongly attributing pus of ethmoidal origin 
to both sphenoidal and ethmoidal cells. 

Again the Roentgen ray examination gave more accurate results. 

Mazillary Sinuses. Here both the discrepancies between the 
findings of the two methods and the alleged percentages of error 
are amazing. The roentgenologist, while overlooking: only 3 
diseased antra (2.6 per cent), is said to have reported 50 normal 
antra as being pathologic, an error of 45.6 per cent. Nor did the 
clinical examiner seem to do much better: he overlooked 10 diseased 
sinuses (9.1 per cent) but is alleged to have called 38 normal sinuses 
diseased, an error of 34.5 per cent. 

These figures, we are sure, are incorrect. The error arose from 
the fact that the clinician in 31 instances based his opinion “normal 
sinus” on the fact that he obtained no evidence of disease on irriga- 
tion of the antrum. This is absolutely fallacious. It is a well- 
established fact that antrum washings will be returned clear in case 
of antral polyps, thickened diseased mucosa or in the presence of 
inspissated secretion. Hirsch! has reported 15 cases of chronic 
maxillary sinus disease, proven by open operation, in all of which 
irrigation had first given negative findings. One of our patients 
with antral polyps is a case in point; 
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Case B22.—Both maxillary sinuses were reported diseased by Roentgen 
ray and were opaque on attempted transillumination. Both sinuses were 
irrigated with negative results. Upon our insistance that the antra be 
openly explored, this was done and both sinuses found filled with polyps. 


Yet in spite of this and similar instances we were often (31 antra) 
unable to convince the otolaryngologist of the necessity of actual 
opening of all suspicious antra. Had this been done, the alleged 
percentage of error of both Roentgen ray and clinical examinations, 
especially the former, would have been materially reduced. In 
fact, Eadie,? in 70 cases in which the radical Caldwell-Luc operation 
was performed, found the Roentgen ray wrong in only one instance. 
It is, however, highly probable that he did not operate on borderline 
cases in which Roentgen ray error would be much more likely to 
occur. 

However, a sufficient number of sinuses were adequately studied 
to give convincing evidence that there is a distinct Roentgen ray as 
well as a clinical error. 

The Roentgen ray error may be due to overlooking active disease, 
especially in the acute earlier stages, as in this patient: 


Case W11.—The right maxillary sinus, negative on Roentgen ray but 
positive clinically, at operation contained pus. This patient had fever and 
leukocytosis. 


Much more significant are those cases in which a positive Roentgen 
ray finding was not corroborated on open operation. In some 
instances, the Roentgen ray report was “cloudy,” as in this patient: 


Case R19.—The right maxillary sinus was “cloudy” to Roentgen ray 
and did not transilluminate normally. Yet open operation showed no 
abnormality and examination of the interior of the antrum by the antro- 
scope disclosed no abnormality of the mucosa. 


Or the Roentgen ray finding was stated as “thickened mucous 
membrane:””’ 


Case B12.—Both antra were reported by Roentgen ray to show ‘“‘thick- 
ened mucous membrane;’’ both were negative clinically. Neither operation 
nor inspection with the antroscope disclosed any abnormality in content or 
mucosa. 


Such cases, we feel, show conclusively that a positive Roentgen 
ray finding may be obtained in the absence of active disease. Both 
patients, R19 and B12, had long histories of sinus disease and at the 
time of study had active trouble in other sinuses. It is quite 
probable, therefore, that the antra referred to had been the site of 
infection at some previous time, an infection which produced a 
permanent change in the sinus, probably with bony alteration from 
periosteal involvement: permanent change which in both instances 
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gave and always will give an abnormal Roentgen ray film, and, in 
Case R19, sufficient to give abnormal transillumination findings. 

A further relative error in Roentgen ray findings was quite com- 
mon in the antrum reports. In the case of the maxillary sinuses 
the roentgenologist most often attempted to interpret his findings 
in terms of pathologic processes: ‘‘thickened mucous membrane,”’ 
“polyps,’’ and at times these diagnoses were correct. They were, 
however, incorrect in sufficient numbers to make it hazardous to 
give them routine credence, especially, if, in the absence of clinical 
findings, one is tempted to consider a ‘‘thickened mucous membrane”’ 
report as probably indicative of a sinus not actively diseased. For 
instance, an acute flare-up with frank pus in such a sinus with “thick- 
ened mucous membrane” may fail for a time to give Roentgen ray 
evidence of the additional change. On the other hand, definite 
Roentgen ray clouding was found to occur in the presence of thick- 
ened mucous membrane alone, without evidence of any additional 
disease. The latter cases were demonstrated in part by Roentgen 
ray after lipiodol injection. (The lipiodol injections were made by 
Dr. Karl M. Houser of the Department of Otolaryngology.) 


Case 03.—Both antra were reported cloudy on Roentgen ray and hazy 
to transillumination. Films after lipiodol injection showed thickened 
mucous membrane. 


Casr P5.—Both antra were reported cloudy on Roentgen ray, negative 
clinically. Films after lipiodol injection showed thickened mucous mem- 
brane. Operation showed no additional pathologic change. 


Case M14.—Both antra were reported cloudy on Roentgen ray, ques- 
tionable by transillumination. Films after lipiodol injection showed 
thickened mucous membrane. Operation showed no evidence of active 
disease. The patient did have pus in the right ethmoidal and sphenoidal 
sinuses. 


There was also a very definite clinical error, distinctly greater 
than that of the Roentgen ray examination. The chief pitfall for 
the unwary clinical examiner seemed to be in the interpretation of 
transillumination findings. In a number of instances a sinus clear 
on transillumination was found at operation to contain pus: 


Case 3$17.—Left antrum, cloudy on Roentgen ray, but negative on 
clinical examination, contained pus at operation. 


Case P20.—Both antra, reported cloudy on Roentgen ray but negative 
on clinical examination, contained pus at operation. 


Case A21.—Right antrum, positive by Roentgen ray but negative 
clinically, was found filled with pus at operation. 


KERN, SCHENCK: SINUS DISEASE DIAGNOSIS 183 


Several antra, filled with polyps, gave normal transillumination 
findings: 


Case 823.—Both antra were cloudy to Roentgen ray but negative 
clinically, yet at operation both were full of polyps. 


Case J24.—Both antra were hazy to Roentgen ray but transilluminated 
normally. The surgeon had to be urged to open the antra, which he found 
filled with polyps. 


Inspissated secretion may likewise be overlooked: 


Casge G15.—The right antrum was cloudy by Roentgen ray but on two 
occasions it was shown to transmit light normally. The rhinologist 
insisted that the Roentgen ray findings must be due to thickened mucous 
membrane and at first refused to open the sinus. He eventually did so, 
and was surprised to find it filled with a gelatinous mass of secretion that 
could be pulled out of the sinus in a single lump. The material gave a 
practically pure culture of streptococcus. 


Thickened mucous membrane, the result of former disease, or 
bony change of similar origin, may alter transillumination findings 
as well as those on Roentgen ray examination, and in the absence of 
active disease, as in case R19, cited above. Finally, variations in 
bone thickness may give rise to confusion. The following may be a 
case in point: 

Case $18.—Both antra were negative to Roentgen ray but both trans- 
mitted light poorly. At operation, both were found normal. 


Pratt’ has pointed out that while positive findings on transillumi- 
nation always merit full investigation, negative findings do not rule 
out sinus disease; that due allowance must be made for the degree of 
illumination to be expected in persons with thick bones as compared 
with fair-skinned, thin-boned individuals; and that in patients who 
have had one or more previous attacks of sinusitis the sinus will 
often show varying degrees of diminished light transmission in the 
absence of secretion in the sinus. 

It would seem justifiable, therefore, to conclude that positive 
findings may be obtained both by Roentgen ray and by clinical 
examination in the absence of active sinus disease. ‘These positive 
findings are probably due to permanent changes in the sinus walls 
effected by preéxisting disease. On the other hand, either method 
of examination may fail to find active disease, the Roentgen ray 
tending to miss recent acute infection, while the clinical examination 
may be misleading in those chronic cases in which transillumination 
findings are negative. The Roentgen ray error is distinctly less 
than that of the clinical examination. It is, however, unwise to 
accept as fully credible the attempts to make a definite pathologic 
diagnosis from the Roentgen ray film. 
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Part Il. 


The observations set forth in Part I of this paper justified the 
suspicion that in sinus examinations, especially by the Roentgen ray, 
the evidence of past disease as well as present was being picked up. 
Moreover, our figures of incidence of sinus disease in bronchial 
asthma, while actually very high, had no absolute value unless they 
could be compared with figures from a series of non-asthmatics. 
For these reasons a control series of so-called ‘‘normals’’ was studied. 

Material. [| ifty patients in the medical wards of the hospital were 
selected who gave (a) no history of recent respiratory disease, (b) 
no history of susceptibility to colds, (c) no history of frank sinus 
disease in the past, and (d) whose ages fell proportionately into the 
same decades as those of the 200 asthmatics. A group so selected 
may well be considered as better than any average group of 50 
individuals. In three of the control group, the clinical diagnosis 
and history (one case of infectious arthritis, one case of acute nephri- 
tis with a previous history of otitis media, one case of cervical adeni- 
tis) might have justified a suspicion of possible sinus disease acting 
as a focus of infection. In all three, however, the clinical examina- 
tion was negative, and in only one, the nephritic, did the roent- 
genologist report one diseased and one suspicious sinus. The 
medical diagnoses of the other 47 of the control groups were diabetes 
mellitus (5), functional gastric disease (5), duodenal ulcer (4), 
arteriosclerosis (3), suspected hyperthyroidism (3), hyperthyroid- 
ism (2), pernicious anemia (2), neurasthemia (2), chronic myo- 
carditis (2), and one each of gastric cancer, chronic appendicitis, 
adhesions, constipation, gall bladder disease, cirrhosis, amcebic 
dysentery, Banti’s disease, thyroidectomy convalescent, chronic 
valvulitis, angina pectoris, aneurysm, renal calculus, arteriolar 
nephritis, nephrectomy convalescent (neoplasm), epilepsy, chorea, 
tertiary lues, urticaria. 

Table VIII gives the age incidence by decades of the asthmatic 
patients and the control group. 


TABLE VIII.—AGE GROUPS. 


Asthmatics, So-called normals, 

Years number of cases. number of cases. 
4 to 10 8 2 
11 to 20 15 4 
21 to 30 . 35 9 
31 to 40 44 ll 
41 to 50 43 10 
51 to 60 40 10 
61 to 70 12 3 
71 to 80 2 1 
81. 0 


Total 200 50 
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The persons in the control group were first subjected to a clinical 
examination of the paranasal sinuses and were then examined by 
the Roentgen ray. Neither the otolaryngologist nor the roentgen- 
ologist was told that the patients in question were supposed to be 
“normal.” 

Examination Findings. A summary of the clinical and roentgen- 
ologic examination findings in the control group is given in Table 
IX. The figures are in terms of number of patients. The findings 
in the 200 asthmatics are placed in parallel columns for comparison. 


TABLE IX. 


Normals.” Asthmatics 
Number Number 


of 
patients. Per cent.| patients. Per cent 


Total individuals examined 50 200 
Roentgen ray examination positive 36 72.0 161 80.5 
Clinical examination positive 13 26.0 134 67.0 
Clinical and Roentgen ray involvement (par- 
tial and complete agreement) 10 20.0 123 61.5 
Both Roentgen ray and clinical examinations 
completely negative 11 22.0 27 13.5 
Complete disagreement 
Roentgen positive; clinical negative 24 48.0 40 20.0 
Roentgen ray negative; clinical positive 3 6.0 10 5 0 


The findings are rather surprising. In the first place, the inci- 
dence of Roentgen ray evidence of sinus disease is almost as high 
in the control group (72 per cent) as in the asthmatics (80.5 per cent). 
On the other hand, the clinical evidence of sinus involvement is 
much lower in the ‘‘normals”’ or control group (26 per cent) than in 
the asthmatics (67 per cent). ‘There is consequently a much greater 
percentage of total disagreement in the findings of the two methods 
of examination (54 per cent). Eighty-nine per cent of this disagree- 
ment is represented by positive-Roentgen ray, negative-clinical 
patients. In only 3 of the 50 persons examined were positive-clinical, 
negative-Roentgen ray findings, observed: two were reported to 
have “suspicious’’ ethmoidal sinuses, and one “suspicious” antra. 

None of these 50 patients had any definite symptoms referable 
to sinus disease, yet only 11 of the 50 were negative by both examina- 
tions. It was, of course, out of the question to subject these patients 
to operative investigation of the suspected sinuses, so that we have 
no final check on the accuracy of these findings. It would seem 
reasonable to suppose, however, that in many, perhaps most 
instances, the positive findings were due to sinus disease in the 
past, not active in the present. In other words, sinus disease seems 
to tend to produce in most cases permanent changes in the sinus 
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mucosa or periosteum (bony change) or both, which will thereafter 
usually be evident in the Roentgen ray film and not infrequently 
on clinical examination (transillumination). A statement by 
Keith‘ is significant: ‘‘We have seen many cases of almost total 
absence of the frontal sinus with a very definite history of a sinus 
infection in childhood. There is little doubt that a severe infection 
of the nasal accessory sinuses in childhood may result in an arrest 
in the development of any of the sinuses.”’ 

It is also obvious that sinus disease is a very common condition 
that at one time or another affects the majority of the population in 
this particular part of the world. Nor is this really to be wondered 
at, in view of the great frequence of upper respiratory infection 
with us. 

In Table X are given the figures for positive findings in individual 
sinuses as reported by the roentgenologist and the rhinologist. 
There is no implication of agreement between the two sets of figures. 


TABLE X.—SO-CALLED “‘NORMAL” GROUP. INDIVIDUAL SINUS 
INVOLVEMENT AS REPORTED: 


A) by Roentgen ray examiner (B) by clinical examiner 

Number Per cent Number Per cent 
Right frontal 29 (1 absent) 58.0 j 8 0 
Left frontal 27 (2 absent) 54.0 3 6.0 
Right ethmoid 19 38.0 5 10.0 
Left ethmoid 21 12.0 3 6.0 
Right sphenoid 7 14.0 1 2.0 
Left sphenoid 7 14.0 1 2 0 
Right antrum 19 38.0 9 18.0 
Left antrum 19 38.0 s 16.0 


(These figures do not imply agreement between Roentgen ray and clinical findings 


In Table XI the clinical and Roentgen ray reports in the control 
group are recorded in terms of the number of patients affected. 
The corresponding figures in the asthmatics have been added for 
ease of comparison. There is again no implication of agreement 
between the two methods of examination. 


TABLE XI.—SO-CALLED “NORMAL” GROUP. SINUS-GROUP INVOLVE- 
MENT AS REPORTED: 


(A) By Roentgen ray (B) By clinical 
examiner examiner 
Number Per cent Number Per cent 


Patients with frontal sinus disease 29 ( 91)* 58 (45.5)* 4 ( 52)* 8 (26.0)* 
Patients with ethmoid sinus disease 24 (114) 48 (57.0) 5 ( 72) 10 (36.0) 
Patients with sphenoid sinus disease | 7 ( 36) 14 (18.0) 1 ( 23) 2 (11.5) 
Patients with maxillary sinus dis- 

ease 24 (132) 46 (66.0) 10 (105) 20 (52.5) 


(These figures do not imply agreement between Roentgen ray and clinical findings. ) 
* The figures in parentheses, giving the findings in the 200 asthmatics, Table ITI, 
have been placed here for easier comparison. 
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There are certain differences in the two groups in the incidence of 
involvement of the various sinuses. The Roentgen ray findings in 
asthmatics showed maxillary sinus involvement most frequent 
(66 per cent), while in the control group frontal sinus findings were 
most common (58 per cent). In both groups, Roentgen ray evi- 
dence of ethmoidal involvement is next in frequency and in nearly 
the same percentage. In the asthmatics, frontal sinus findings 
rank third, with 45.5 per cent, while in the controls antrum involve- 
ment is third, with 46 per cent. On clinical examination, the order 
of frequency of involvement is the same in both groups, antra 
leading, with ethmoidal, frontal and sphenoidal involvement fol- 
lowing in the order mentioned. In each instance the control-group 
percentages are less than one-third of the corresponding figures for 
asthmatics. 

We next compared the number of sinuses involved per patient 
in the asthmatics and in the control group. If each main sinus or 
sinus group is counted as 1, and if a patient had both antra, both 
frontal sinuses, both ethmoidal and both sphenoidal groups in- 
volved, that is, a pansinusitis, his sinus-involvement figure would 
be 8. If he had only the right ethmoidal group affected, the figure 
would be 1. In Table XII are given the sinus-involvement figures 
for the two groups. 


TABLE XII.—AVERAGE NUMBER OF SINUS GROUPS INVOLVED PER 
PATIENT IN THOSE SHOWING SINUS DISEASE. 


By Roentgen ray 5. Asthmatics 4.14 
‘ \ II. Normals” 3.98 
By clinical I. Asthmatics 3.42 
II. ‘‘ Normals” 2.34 


The degree of involvement as determined by Roentgen ray was 
practically the same in the two groups. The clinical findings, 
however, showed a distinctly lower degree of involvement in the 
control group. 

In order to see if the age of the individual had any bearing on the 
incidence of sinus involvement in the two groups, the figures were 
tabulated, Roentgen ray findings for both groups being given in 
Table XIII, and the clinical findings for both groups in Table XIV. 
The figures are in terms of number and percentage of patients in- 
volved in each decade. In addition, the number of sinuses affected 
per person has been given in columns 7 and 13 of the two tables. 

Age seems to have no particular influence on the incidence of 
Roentgen ray findings in either group. Except for the first two 
decades of life, the same seems to be true for the clinical findings. 
No evidences of sinus involvement were found clinically in the 6 
individuals under twenty years of age in the control group. The 
number of persons examined is, however, so small, and the difficulties 
of examination particularly great in these young patients, that one is 
not justified in attaching any particular significance to these figures. 
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Summary. Independent clinical and Roentgen ray examinations 
of the paranasal sinuses were made in a series of 200 patients with 
bronchial asthma. While a high incidence of sinus disease was found 
both by Roentgen ray (80.5 per cent) and clinically (67 per cent), 
there was extensive disagreement between the findings of the two 
examinations in individual sinuses: 33.2 per cent in the ethmoidal, 
29.5 per cent in the frontal, 27 per cent in the maxillary and 17.2 
per cent in the sphenoidal sinuses. In order to explain these dis- 
crepancies, operative check was carried out whenever possible. 
Unfortunately, no frontal sinuses came to operation. In the eth- 
moidal sinuses a Roentgen ray error of 14.3 per cent was due chiefly 
to the failure to find relatively acute involvements and polypoid 
disease, or to confusion of overlapping sinus areas. A clinical error 
of 24.3 per cent was due to failure to recognize chronic disease. In 
the sphenoidal sinuses a Roentgen ray error of 10 per cent and a 
clinical error of 30 per cent were due to practically the same causes 
as in the ethmoidal group. In the maxillary sinuses, figures of 
alleged error for the Roentgen ray of 48.2 per cent and for the clinical 
examination of 43.2 per cent (errors largely attributed to calling a 
normal sinus diseased) are greatly vitiated by inaccurate and 
inadequate operative check, especially the determination of the 
state of an antrum merely by irrigation. In a sufficient number of 
adequate studies, however, both methods of examination were 
shown to be in error, chiefly in the finding by both methods of 
evidences of disease past, not present, also in the failure of Roentgen 
ray to find acute recent infection, and in the clinical failure to find 
chronic disease because of the fallacies of transillumination. 

Clinical and Roentgen ray examinations of a control group without 
a history of recent respiratory infections or history of sinus disease 
showed a Roentgen ray incidence of sinus involvement of 72 per 
cent and a clinical incidence of 26 per cent, the number of sinuses per 
person on Roentgen ray examination being practically the same in 
asthmatics and controls. These findings are considered further 
evidence that sinus disease tends to produce permanent structural 
change which will often be found by Roentgen ray and at times 
on clinical examination, long after the disease itself is over. The 
age of the patient did not seem to have any material influence upon 
the incidence of positive clinical or Roentgen ray findings in 
asthmatics or controls. 

Conclusions. |. Neither the Roentgen ray nor the clinical 
examination of the paranasal sinuses is 100 per cent accurate, or 
comes anywhere near it. 

2. Of the two, the Roentgen ray is the more sensitive, especially 
in the study of the ethmoidal and the sphenoidal sinuses. 

3. The Roentgen ray examination will pick up the evidences of 
sinus disease past as well as present: a positive Roentgen ray finding 
therefore, does not imply clinically active disease. 
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4. The attempt to interpret Roentgen ray findings in terms of 
pathologic change (thickened mucous membrane, polyps) may be 
misleading, since the alleged diagnosis is not infrequently erroneous. 

5. The Roentgen ray examination will often overlook acute 
recent sinus infection. 

6. The clinical examination alone is able to give positive proof 
of active sinus disease, and that only if pus be seen coming from the 
ostium of the sinus. 

7. The clinical examination frequently overlooks chronic disease, 
especially of the ethmoidal and sphenoidal groups, if there is no 
abnormal secretion in the corresponding drainage areas, and the 
mucous membrane as seen by the nasopharyngoscope shows little 
if any change. 

8. It is, therefore, desirable that patients with suspected chronic 
sinus disease be reéxamined several times before a negative clinical 
opinion is given. 

9. The clinical examination will find at times the evidence of 
past sinus disease, although not as frequently as the Roentgen rays. 

10. Transillumination findings are at times fallacious: polyps or 
mucoid secretion may transmit light normally; pathologic change 
due to former sinus disease or normally thick bone may be wrongly 
interpreted in terms of active disease. 

11. Neither method is, therefore, to be relied upon alone: both 
must be used routinely in the study of patients with suspected sinus 
disease. 

12. A positive finding in suspected chronic cases by either method 
of examination justifies the statement that a sinus may be, but not 
that it zs actively diseased, except in the presence of pus or polyps. 

13. In asthmatics a positive finding by either method of examina- 
tion not only justifies but indicates the opening of the affected sinus. 

14. Sinus disease is extremely prevalent in patients of all ages in 
this vicinity. 

15. Age is apparently not a material factor in the incidence of 
sinus disease. 
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MANy persons are hypersensitive to various foreign agents, and 
display a diversity of signs and symptoms when they are in contact 
with the specific agent to which they are hypersensitive. The signs 
and symptoms depend largely on the patient’s degree of sensitive- 
ness, the mode of contact with the offending agent and the dose. 
Very little is known concerning either the physical or chemical 
characteristics of agents which can sensitize human beings, and the 
pathogenesis of the local and general reaction is imperfectly under- 
stood. Factors such as light, heat, cold, and many varieties of 
vegetable and animal matter are known to provide allergic reactions 
in man. 

As pointed out by Duke, the reactions caused by physical agents 
fall into two groups: those in which the reaction is confined to the 
area directly exposed to the physical agent, and those in which there 
is not only local, but also resulting systemic reaction. Various 
theoretic explanations have been offered for both types of reactions, 
the most significant of which seems to be that suggested by Lewis 
and his associates and by Duke. They believe that patients with 
allergic tendencies may become specifically hypersensitive to some 
new body formed in the tissues, solely under the influence of one 
specific physical agent, such as certain rays of light, heat or cold of 
certain specific grades, or possibly other analogous physical agents. 
This new substance apparently may produce either a local or a 
systemic reaction. Lewis and Harmer believe that in urticaria 
factitia a substance which has a histamine-like reaction is released 
in the skin and gradually passes into the general circulation, there 
to exert a general effect. Harris has demonstrated that alcoholic 
extracts of normal skin of human beings contain a substance which, 
when introduced into the normal skin of a subject, by puncture, 
causes areas of flushing and wheals. It is well known that physical 
agents may cause an aggregation of protein molecules and other 
physiochemical changes in protein in vitro. Assuming that such 


* Read before the Central Society for Clinical Research, Chicago, Ill., November 
23, 1928. 
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changes can take place in vivo, one may easily conceive that patients 
with allergic tendencies, possibly constitutional, may become 
specifically hypersensitive to a body formed in this way and may 
react with urticaria and asthma, just as they do on suitable contact 
with pollen. 

The strange clinical syndrome associated with sensitiveness to 
cold has been discussed by many observers, particularly by Duke, 
who has studied especially the local disturbances of the skin resulting 
from physical agents, such as light, heat and cold. He has noted, 
in 2 cases, total collapse following unusual exposure to cold. 
Ward reported the case of a patient who was so sensitive to cold 
that exposure of her face for a few moments to a cold wind resulted 
in blanching and stiffness of the skin as if it were frozen. Osler and 
Fraser reported cases in which patients had urticaria if exposed to 
low temperature. Jodassohn and Schaaf reported 2 cases, in the 
same family in which there was formation of wheals following ex- 
posure to cold weather. This response was noted only on the 
flexor surfaces of the arms and legs. 

The present report is based on the studies carried out on 6 
subjects, 3 of whom were patients at The Mayo Clinic. All ex- 
hibited disturbances of the skin and systemic reactions following 
exposure to moderate grades of cold. The reactions were so similar 
in these cases as to constitute a most striking clinical syndrome, 
which, to our know ledge, has never been reported. 


Report of Cases. Case I.—A Jewish woman, aged forty-nine years, 
entered The Mayo Clinie October 17, 1927, complaining of attacks of 
swelling of the hands and stomach trouble. For three years the hands had 
become swollen following exposure to cold, particularly after immersion in 
cold water or after the removal of articles from the refrigerator. After the 
hand had been removed from cold water, the area which had been immersed 
gradually became heavy with edema, associated with a prickly sensation; 
then a sharp rise in the surface temperature occurred, associated with a 
sensation of burning. This was followed by a sharp systemic reaction, with 
flushing of the face and a sensation of weakness. The general reaction 
passed in about twenty minutes, although the disappearance of the local 
swelling required about twenty-four hours. 

The patient was moderately obese. On admission, the systolic blood 
pressure was 135 and the diastolic 98; the pulse was 70 and the temperature 
98° F. The acidity of the stomach was normal and roentgenograms of the 
stomach and gall bladder were negative. All of the laboratory reports were 
negative. Experiments were carried out on five successive days. 

Experiment 1: The hand was immersed in water at 10°C. for ten 
minutes. Systemic reaction or changes in the hand and forearm were not 
observed while the hand was in the water. When it was removed, it looked 
blanched. There were no subjective symptoms except those of coldness and 
numbness in the extremity. At the end of two minutes the hand began to 
itechand burn. At the end of three or four minutes, it turned red and started 
to swell, became firm, and felt hot. At the end of five or six minutes, the 
face was flushed and became scarlet; the patient was conscious of burning 
and throbbing in the swollen area, and of cardiac palpitation. The pulse 
rose rapidly; there was a drop in the blood pressure at the height of the 


SYSTEMIC HISTAMINE-LIKE REACTIONS IN ALLERGY DUE TO COLD = 195 


reaction (Figs. 1 and 2). An oceasional premature contraction was noted, 
and in the electrocardiogram was an inverted 7 wave in Lead III, which was 
absent during the control period. The systemic reaction passed off in from 
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Fig. 1 Histamine-like systemic reaction produced by immersion of hand in 
water at 10° C. for a period of ten minutes. The sharp increase in pulse rate and the 
parallelism to the rise in pulse rate obtained after the administration of 0.5 mg. of 
histamine subcutaneously is shown by the dotted line 
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Fic. 2.—Histamine-like systemic reaction produced by immersion of hand in water 
at 10° C. for ten minutes, illustrating drop in systolic and diastolic blood pressure 
The parallelism of this reaction to the response of blood pressure following the injec- 


tion of 0.5 mg. of histamine subcutaneously is shown by the dotted lines. 


twenty to twenty-five minutes. The hand was markedly swollen with a 
sharp line of demarcation between the swollen and normal tissue (Fig. 3). 
The patient was unable to close the hand. The edema was of a nonpitting 
type and serum did not exude from the hand when the subcutaneous tissue 
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was punctured. The swelling gradually disappeared in eighteen to twenty 
hours. Changes in color or tension in the skin were not noticed following 
the subcutaneous injection of solution of pituitary (U.S. P.) into the swollen 
region. Local or systemic reaction did not occur when the foot was im- 
mersed in cold water for a similar period. 

Experiment 2: A tourniquet was applied around the arm for ten minutes 
while the hand was immersed in water at 10° C., and kept on for an addi- 
tional five minutes after the hand was removed from the water. Local or 


Fic. 3.—Swollen appearance of the hand after being immersed in water at 10° C. 
for ten minutes. The sharp line of demarcation between the normal and swollen areas 
is seen at the upper limit of immersion. 


general reaction did not occur until the tourniquet was removed. Then an 
exaggerated type of local and systemic reaction followed in the usual 
sequence. 

Experiment 3: An attempt was made to examine the blood of the 
patient for a chemical substance during the height of the reaction to cold. 
Blood was obtained from the basilie vein of the arm which had been removed 
from the cold water both just preceding the systemic reaction and at the 
height of it. The patient’s serum was applied to living strips of intestine 
from a rabbit that were suspended in oxygenated Locke’s solution. A 
similar test was carried out with the blood of this patient, after a known 
amount of histamine (0.5 mg.) was given by subcutaneous injection. The 


' 
“a 
Ha 


SYSTEMIC HISTAMINE-LIKE REACTIONS IN ALLERGY DUE TO COLD 195 


results were negative in each experiment. Chemical tests also were 
negative. This is explicable since Koessler has shown that neither the 
biologic nor the chemical reactions are sufficiently delicate to determine the 
presence of histamine in dilutions such as those used in these experiments. 

Experiment 4: The systemic reaction following cold was accurately 
reproduced by the administration of 0.5 mg. of histamine subcutaneously 
(Fig. 1). The flushing of the face, the increased pulse rate and drop in 
blood pressure were reproduced, and the patient experienced the same 
subjective symptoms as had followed the immersion of the hand in cold 
water. The systemic reaction passed off in from twenty to twenty-five 
minutes. The local reaction passed off in about an hour. 


Case II.—A young man, aged twenty-two vears, entered the Clinic 
November 16, 1925, complaining of tingling and burning sensations of the 
body when exposed to cold. He had experienced these sensations for three 
months. The first attack came on after the patient had been in swimming, 
he fainted on his way to the dressing room. Following this, when anv 
portion of the body became chilled, as by immersion of the hand in cold 
water, the exposed surface of the skin became red and swollen, and the area 
burned and tingled. The swelling persisted for from twelve to twenty- 
four hours. 

The patient was well-developed and well-nourished and weighed 160 
pounds. The results of general examination and routine laboratory tests 
were essentially negative. The following experiments were carried out: 

Experiment 1: The hand was immersed in water at 10°C. for two 
minutes, and then was taken out. After one and a half minutes the face 
became slightly flushed. After two minutes, the arm was slightly red and 
the pulse a little weaker but accelerated. After five minutes the skin of the 
hand and arm became swollen, thickened, and leathery in texture, and there 
was a sensation of burning and bursting in the swollen region. The swelling 
was sharply limited to the exposed area. The face was scarlet red at this 
time. At the end of ten minutes the systemic reaction was over. The 
redness of the extremity disappeared in from thirty to sixty minutes, but 
traces of the swelling persisted for from twelve to twenty-four hours. 

Experiment 2: The local swelling and the systemic reaction were 
prevented by the application of a tourniquet around the arm just above the 
exposed surface. After the tourniquet was removed, an unusually severe 
systemic reaction occurred. 

Kxperiment 3: After the hand had been immersed in cold water, it was 
placed in the hand calorimeter (Stewart-Kegerries) and the elimination of 
heat was determined for a period of twenty minutes. The right hand, under 
normal conditions, liberated 0.72 small calories in twenty minutes. After 
being held in cold water at 13° C. for ten minutes, the same hand gave off 
1.20 small calories in the same period of time. This evidence of active 
vasodilatation was verified by the sharp increase in the temperature of the 
skin as measured by the thermocouple. The capillaries of the nailfolds 
were normal in size and shape before the hand was immersed in the cold 
water. After exposure to cold, there was a definite increase in the number 
and width of the capillaries, whereas the rate of bloodflow was unchanged. 
Essentially the same local and systemic reactions were obtained when on 
successive days, the hand and forearm were immersed in water at 10° C. 
for four minutes, and when they were immersed in water at 8° C. for ten 
minutes. 

Experiment 4: The patient was given a bath in water at 11°C. The 
hands, feet, legs, thighs and hips were immersed in the water for four minutes. 
The entire surface of the skin was scarlet; the resulting swelling was limited 
to the hands, feet and bridge of the nose. The thickening of the skin 
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practically disappeared in twenty minutes, but the redness persisted for 
fifty minutes. Flushing of the face was not observed. Blood pressure, pulse 
and mouth temperature readings were made over a period of twenty-five 
minutes (Fig. 4). The mouth temperature remained normal during the 
entire experiment. When the patient entered the bath the systolic blood 
pressure was 125, and the diastolic 75, and the pulse was 96. When he 
same out of the bath, the systolic pressure was 90, the diastolic 60, the pulse 
was 84, and the heart sounds were normal. The systolic blood pressure 
dropped to 55 at the end of twenty-three minutes, at which time the 
patient fainted. The pulse rate dropped to 48 beats each minute but the 
heart rate and rhythm were regular. We were unable to obtain the dias- 
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Fic. 4.—Blood pressure and pulse rate observed during partial immersion of body 
in water at 11° C. for four minutes. The marked drop in systolic blood pressure is 
shown during the height of the skin and systemic reaction, indicating a state of shock. 
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tolic pressure at this point. Two minutes later the systolic blood pressure 
was 100, the diastolic 70, and the pulse was 60. Three minutes later the 
patient was able to walk to his room and felt perfectly well. 


Case III.—A boy, aged fifteen years, presented the following history: 
Three years prior to admission to the Clinic he was given 33,000 units of 
tetanus antitoxin because of a dirty wound which he had received. A few 
days later, irregular, raised, red and white wheals appeared over the back, 
shoulders, chest and thighs, following exposure to cold. Ordinary cold 
weather such as the patient experienced in southern Canada would bring out 
the reaction. The wheals usually disappeared in thirty to forty minutes, 
but occasionally would persist for ten to twenty-four hours. He noted the 
same reaction after swimming. On two occasions, after being in swimming, 
practically the entire surface of the skin was covered with urticarial wheals. 
He fainted on both occasions. A physician who was called was unable to 
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feel the pulse beat; the heart rate was very rapid. Hot-water bottles were 
applied, stimulants and hot drinks were given, and within thirty to forty 
minutes the patient felt perfectly well. His susceptibility to cold had 
gradually decreased during the last three years. He is now able to expose 
himself to cold weather, or even to take a cold bath without any subjective 
symptoms other than the appearance of the urticarial wheals. 

The patient was of normal weight, height, and build for his age. The 
systolic blood pressure was 115, the diastolic, 70, and the pulse rate was 68 
to 70 each minute. The results of general examination and laboratory tests 
were negative. The following experiments were carried out on two succes- 
sive days. 

Experiment 1: After a series of control readings of blood pressure and 
pulse rate, with the patient at rest, the back was stroked in the pattern of 
a network of lines. The reaction, manifested by redness of the pressure 
lines and the flare and formation of raised linear wheals, occurred promptly. 
Readings of the blood pressure and pulse rate were recorded at intervals 
of one minute for twenty minutes; there was no change in the blood pressure 
or pulse rate. Subjective symptoms were not experienced, and objective 
signs were not noted, except the linear wheals on the back due to the strok- 
ing of the skin. 

Experiment 2: The patient was given a cold bath for a period of four 
minutes with the temperature of the water 50°C. The hips, thighs, legs and 
feet were immersed in the water. After getting out of the cold water he had 
a definite chill lasting ten minutes, but otherwise did not experience ill effects 
from the bath. The surface of the skin exposed to the cold water was deep 
scarlet, but wheals did not appear. The blood pressure and pulse rate were 
observed at intervals of one minute for a period of twenty minutes but there 
was no change in these readings aside from a slight initial rise in pulse rate 
(84 to 120 each minute) when the patient was first placed in the cold water. 

Experiment 3: An attempt was made to determine the patient’s sus- 
ceptibility to histamine given subcutaneously in small doses. With the 
administration of 0.1 mg. of histamine, a change was not observed in the 
blood pressure or pulse rate, but the patient complained that his face felt 
hot four minutes after the administration of the histamine. His face was 
definitely flushed at that time. As a control, a normal person was given 
0.3 mg. of histamine subcutaneously; an entirely insignificant reaction 
resulted. Five hours later, 0.3 mg. of histamine was given to the patient. 
Two minutes later, the face was scarlet, the redness extending down over 
the neck and chest. He complained of feeling hot around the face and head. 
There was a drop in blood pressure from 115 systolic and 70 diastolic, to 
106 systolic and 66 diastolic, with a rise in pulse rate from 72 to 92 each 
minute. The local reaction consisted of a local wheal, 2 cm. in diameter, 
surrounded by a red area 10 cm. in diameter. Essentially the same local 
and systemic reaction was noted four hours later when the patient was 
given 0.5 mg. of histamine subcutaneously. 


The diagnosis in this case was made from the history, which was 
similar to that of the other 2 cases. It is probable that the patient's 
susceptibility had lessened in the three-year period. The systemic 
reaction, as described by his mother, left no doubt as to the simi- 
larity of the reaction to that in the other 2 cases. The redness of 
the skin, wheal formation, flushing of the face, and rapid rise of 
the pulse, with syncope, were most indicative of the allergic reaction. 
The increased susceptibility to histamine, when given subcuta- 
nenously, may be an effect of the former allergic state. 
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Since our study of the foregoing 3 cases was made our attention 
has been called to three additional cases which, with the kind 
permission of the attending physician, we are including in our report. 


Case IV.—A married woman, aged thirty-two years, was first observed 
by Dr. A. I. MeKinnon of Guelph, Ontario, February 14, 1928, during 
treatment for alcoholism. The patient had been using alcohol to excess 
for six months, and at irregular intervals for a longer period. She also had 
been in the habit of using codein and morphin, but had not used these 
drugs for the last two years. Her sensitivity to cold first became apparent 
in 1922. While she was bathing in a lake, she collapsed and after she had 
been taken out of the water a blotchy rash had appeared over the entire 
body. The following winter, if she went out on a cold day, her face and 
legs became sore and swollen. The condition had gradually become more 
severe; so that, in recent winters, if she were out in the cold for ten or 
fifteen minutes, her face, hands and legs would become sore, red and 
swollen. This condition would subside in the course of a few hours if she 
remained in a heated building at a normal room temperature. 

Dr. McKinnon carried out the following experiment: In the patient's 
bed room, at ordinary room temperature (approximately 72° F.), her right 
arm was immersed in a basin of snow for a period of twenty minutes. At the 
end of this time the arm was removed from the snow and the skin was dried. 
The area became swollen rather rapidly, and dusky red. It was noticeably 
warm, and the swollen area had a sharp outline corresponding to the area 
covered with snow. As the swelling developed, the patient felt a sense of 
flushing in the face and in the other arm. The swelling continued for about 
an hour, at which time the surface of the skin was raised about 0.3 cm. 
above the surrounding area. Two hours later the swelling began to subside 
but it did not entirely disappear until forty-eight hours had elapsed. As the 
swelling disappeared, the pain became less severe. 


Case V.—A woman, aged fifty-seven years, was observed by Dr. Edmond 
Andrews, of Chicago. She had suffered from acute attacks of swelling of the 
entire right arm for a period of thirty years. The middle portion was always 
much more involved than the hand; and the deeper layers apparently were 
more involved than the skin itself, which became only slightly reddened. 
These attacks occurred but once or twice a year, and intensive study by a 
good many physicians failed to find any cause for them. Each attack 
lasted but a few hours, and none has occurred for five or six years. Neither 
the patient nor Dr. Andrews can remember whether or not they occurred 
during the winter months. 

Five years before she sought advice, redness, swelling and itching, mostly 
of the skin of the thighs, had begun to occur after being in swimming. 
This condition had been evident but not very severe. Two years after she 
had noticed the condition of the thighs while swimming in very warm 
water at Palm Beach, and after she had been in but a few moments, she had 
felt a little dizzy and had come out at once. On reaching the shore she had 
fainted and had remained unconscious for more than an hour in spite of all 
efforts to restore her. This attack had not been accompanied by any skin 
eruption and its cause had not been diagnosed at that time. Since then, 
every time swimming has been attempted or even when bathing in very cold 
water in a tub, widespread, giant urticarial lesions have appeared on the 
parts exposed to the water. Each of these attacks has been accompanied 
by dizziness and the patient has nearly fainted if the lesions have been very 
marked. 

At about the time when Dr. Andrews was observing this patient, following 
a suggestion in a report on allergy in the Proceedings of the Staff Meetings of 
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The Mayo Clinic, he tried out the effect of immersion in ice water of the 
hands of his patient. The results were the same as those reported in Case I, 
except that in his case there was no well-defined line of demarcation. After 
the extremity was immersed up to the wrists, patchy urticaria covered the 
arm up tothe shoulder. The result of daily production of this reaction has 
been the establishment of an almost complete cure. The patient now can 
swiin for fifteen or twenty minutes in an indoor pool without the production 
of any dizziness or urticarial lesions. 


Case VI.—A man, aged thirty years, was observed by Dr. Henry E. 
Palmer of Tallahassee, Florida. The patient had undergone the usual 
diseases of childhood: mumps, measles and pertussis. Recovery had been 
prompt and there were no sequelae. He had attended the Virginia Military 
Institute at Lexington, Virginia, and had been graduated from the U. 8. 
Military Academy at West Point. He always had been robust, active, and 
athletic and had weighed 175 pounds when he had left West Point. He had 
not been affected by the climate either at Lexington or at West Point. In 
1925, he had begun to complain of being uncomfortably affected by cold 
weather in Tallahassee, where, in fall and winter, the temperature often 
descends to 18° or 25° above zero, Fahrenheit, but never lower. At this 
time his weight had been 215 pounds. He had led an active outdoor life. 

In September, 1926, a party, including the patient drove to Rhodes 
Springs, about sixteen miles south of Tallahassee for a swim. The springs 
at this place, three or four in number, gush from the ground, and the water 
is almost as cold as ice water. After the patient had been swimming, Dr. 
Palmer noticed the patient scratching himself, and was impressed by the 
redness of the skin. After about fifteen minutes of swimming, the patient 
went to the dressing room, and about fifteen minutes later two men reported 
that a man in the dressing room was acting very strangely. Dr. Palmer 
found the patient still undressed, standing in the middle of the room, seratch- 
ing. He was rational then. A young man, who had been in the room with 
the patient, stated that he had fainted and had fallen as though he were 
dead but that he soon had recovered, had sat up, and had fainted again. 
Dr. Palmer had the patient sit down, and had him partially dressed, when 
sudden pallor came on and be began to sway. He was laid on the bench 
and soon recovered. Later, a very thorough physical examination did not 
reveal anything abnormal. 

The following experiment was carried out: A piece of ice, about 10 cm. 
in diameter was placed on the back of the patient for ten minutes. This 
caused local congestion with marked thickening of the skin over the area. 
Even now when the patient is exposed to a cold wind, his hands, face, and 
ars swell uncomfortably. He is not able to take a bath in water as cold 
as hydrant water, even in mid-summer. Otherwise he is active, healthy 
and strong. 


Comment. The reactions in these cases were similar and consti- 
tute what we believe to be a definite clinical syndrome. It is shown 
that 5 of the 6 subjects had reactions after being in swimming, and 
we feel sure that the other subject (Case I) would have reacted in a 
similar manner, had she been subjected to the same experience. 
In Cases I and II, the reactions were strikingly similar. The local 
reaction during immersion in cold water consisted of pallor, and 
after removal of the part from the cold water, of erythema, increased 
heat, itching and swelling, sharply limited to the exposed surface. 
The reaction was brought out best by immersion of the hand or arm 
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in cold water between the temperatures of 10° and 15°C. Prac- 
tically no reaction followed exposure of the skin to water at 20° C. 
Studies of the skin temperatures and rates of heat elimination of the 
exposed hand showed a sharp vasodilating response following 
exposure to cold. The systemic reaction came on uniformly from 
four to six minutes after the exposed extremity was removed from 
the cold water. This was manifested mainly by a rise in the pulse 
rate and a definite drop in the blood pressure, an effect not observed 
in normal subjects. A reflex or nervous basis for the systemic 
reaction seemed definitely eliminated by the period of latency (four 
to five minutes) in the production of the reaction and by the fact 
that it was inhibited by cutting off the circulation of thearm. In the 
second experiment in Case I, the tourniquet was applied for fifteen 
minutes, during the first ten of which the hand was immersed in cold 
water. After the hand was removed from the cold water, a reaction 
did not occur as long as the tourniquet remained around the arm. 
When it was removed, the local and systemic reactions were more 
severe than they had been in the previous experiments. These 
observations are indicative of a chemical basis for the general 
disturbance, for it was prevented as long as the blood was not 
allowed to flow out of the affected region. Similar results were also 
obtained in Case II. 

The systemic reaction in Case | was exactly reproduced by the 
administration subcutaneously of 0.5 mg. of histamine. The 
patient was unable to distinguish between the systemic reaction as 
a result of histamine and that which followed exposure of the hand 
to cold water. The subjective symptoms were the same in both 
experiments. The time of onset, the duration of the reaction, and 
the phenomena demonstrable in pulse and blood pressure were 
strikingly similar. The premature contractions and the presence of 
an inverted 7’ wave in Lead III, during the height of the systemic 
reaction following exposure to cold, may well be explained by the 
presence of histamine-like bodies liberated in the general circula- 
tion, from the exposed area; premature contractions and transient 
changes in the auriculoventricular conduction time have been 
observed following the intravenous use of histamine (Hashimoto). 
The studies would lead one to believe that a physical agent, such as 
cold, might break down certain molecules in the skin, subcutaneous 
tissues or muscles, with the liberation of histamine or histamine-like 
bodies which, when carried into the general circulation, would 
produce the typical histamine effects. ‘This seems quite possible in 
view of the fact that the exact clinical syndrome was reproduced in 
one of the patients by a known dose of histamine. Abel and 
Kuboto stated: ‘What form the agent that kills or injures the cell 
takes, should be immaterial. Whether it be heat, mechanical injury, 
bacteria or their products, or pharmacologic agents that injure or 
destroy the cells, in every instance we should expect to find histamine 
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liberated. Nor need the injury necessarily be of so gross a character 
as to be immediately demonstrable under the microscope.”’ Lewis 
and Harmer believe that in urticaria factitia a substance having a 
histamine-like reaction is released in the skin and gradually passes 
into the general circulation, there to act generally. In suitable 
subjects, after extensive stroking of the skin of the trunk, they 
observed a general reaction of the small vessels of the skin, resulting 
in a rise in skin temperature and a flush that was just perceptible 
or distinctly perceptible in the facial skin. The systolic blood 
pressure and pulse usually remained unchanged. Harris concluded 
that alcoholic extracts of normal skin contain histamine. Its 
amount in normal skin is estimated at about 10 mg. for each kilogram 
of tissue, or | to 100,000, the quantity varying somewhat for 
different regions of the body. Abel and Kuboto had previously 
shown that histamine is a normal constituent of liver, gastric 
mucosa and skeletal muscle, and they believe that it is a widely 
distributed constituent of all animal tissues. Thorpe has recently 
confirmed and extended these observations. 

These cases seem to be amenable to treatment. It was believed 
that since the patient was sensitive to a chemical substance formed 
in the tissues of the body, autodesensitization would be possible. 
Two procedures were, therefore, considered: (1) Desensitization by 
repeated injections of histamine, over long periods, in doses so 
minute as to be insufficient to produce a systemic effect and with 
gradual increase in the dosage; (2) autodesensitization by allowing 
the patient to desensitize himself by daily immersion of the hands 
in cold water, decreasing in temperature and for increasing periods. 
The patient in Case II was advised to take cold baths daily. He did 
this for six months until untoward effects entirely disappeared; one 
year later it was reported that he was entirely cured. This regimen 
was carried out in Case V with practically complete recovery so that 
the patient now can swim for fifteen or twenty minutes in an indoor 
pool without dizziness or the production of urticarial lesions. The 
same regimen was outlined for Case III, and we believe that the 
patient will obtain good results following this procedure. In 
Case I, it was noted that after the hands were immersed daily, the 
reaction became less intense. Further studies, were not possible, 
and the patient was advised to return home and to carry out a 
similar regimen. It is believed that the disturbance in the other 
cases will disappear gradually. 

It seems probable that the explanation of the disturbance known 
as chilblains has a similar basis. The vasodilatation reactions, with 
increased local heat and burning and swelling of the soles of the feet 
following exposure to cold are suggestive of this. Systemic reac- 
tions have not been reported. The gradual disappearance of the 
condition over a period of two or three years seems to indicate a 
mechanism of autodesensitization. 
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Summary. Six cases are reported which exhibit local and general 
symptoms of cold allergy. The local effects on the skin were: pallor 
during the period of exposure, followed by redness, swelling, and 
increased heat of the hands after removal from the cold. Followi ing 
a latent period of three to four minutes, a characteristic systemic 
reaction appeared, which was characteristic of that produc ‘ed by 
histamine. ‘There was a fall in blood pressure, a sharp rise in pulse 
rate, flushing of the face, a tendency to syncope, with transitory 
recovery in fifteen to thirty minutes. Complete recovery from the 
local reaction occurred in twelve to twenty-four hours. The experi- 
mental work which was carried out gave evidence of the chemical 
nature of these reactions, and strongly suggested the release of a 
histamine-like substance in the skin following exposure to cold; 
this substance, when carried in the general circulation, produced a 
reaction characteristic of histamine. These cases are amenable to 
treatment. By daily immersion of the hands in cold water, decreas- 
ing in temperature, for increasing periods, excellent results may be 
obtained. These clinical observations are further confirmation of 
the work of Lewis and his associates on the presence of histamine or 
allied substances in the skin of human beings. 
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EPHEDRIN AS A MYDRIATIC IN CAUCASIANS.* 
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AND 


EpGar J. Potu, Px.D., 


ASSISTANT IN PHARMACOLOGY, JOHNS HOPKINS UNIVERSITY, BALTIMORE, MD. 


SINCE the discovery of the mydriatic action of ephedrin by Miura,! 
favorable clinical reports have been published by De Vriesse,? 
Groenouw,’ Suker,‘ Stephenson? and Marmoiton.’ They all 
advocated its use in the exploration of the fundus on account of the 
rapid action, absence of cycloplegia, short duration of mydriasis and 
harmlessness of the drug. Inouye’ was the only one who encountered 
a case in which ephedrin precipitated an acute attack of glaucoma. 
Following the recent systematic study of ephedrin by Chen and 
Schmidt,*® interest in its use in ophthalmology has been revived. 
Middleton and Chen® observed that a 10 per cent solution of ephe- 
drin sulphate, or the same concentration with the addition of 0.1 
per cent of homatropin hydrobromide, or of 0.1 per cent of atropin 
sulphate, may be used locally as a mydriatic for routine ophthalmo- 
scopic examinations. Chen and Poth'®" found that ephedrin, like 
cocain and euphthalmin, is an efficient mydriatic for Caucasians, 
but of little value in dilating the pupil of the Chinese and negroes. 
It was shown in the same investigation that ephedrin mydriasis is 
about as great as cocain or euphthalmin mydriasis. Howard and 
Lee” also reported that ephedrin is more effective as a mydriatic in 
individuals with light irides than in those with dark. Dittman," 
on applying a 3 per cent solution on himself, experienced conjunc- 
tivitis, increased intraocular tension, and blurring of vision. Schoen- 
berg,'* on the other hand, concluded from a study of several hundred 
patients that ephedrin is a valuable drug to produce mydriasis for 
ophthalmoscopic examinations. The same author found that the 
effect of ephedrin on the pupil is counteracted by pilocarpin within 
five to ten minutes. Similarly, Miiller’ after two and a half years’ 
experience considers it as a useful agent for diagnostic purposes. 
This investigator administered ephedrin in several cases of chronic 
glaucoma, and found no change in the intraocular pressure. 

The present work is a continuation of that of Middleton and 
Chen.* Studies were carried out on both healthy and diseased eyes, 
and measurements made with more precise methods. Only the 
data from Caucasians are presented here, since ephedrin is not a 
reliable mydriatic for the Chinese and negroes. 


* This investigation has been aided by a grant from the American Pharmaceutical 
Association Research Fund. 
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Mydriasis. In 2! normal eyes treated with a 10 per cent solution 
of ephedrin sulphate, the increase of the transverse diameter of the 
pupil in an hour in diffuse daylight varied from | to 3 mm., the 
average being 2 mm. Similarly in 10 other individuals, studied 
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Fic. 1.—Course of ephedrin mydriasis. J. S8., Causacian, male, aged eighteen 
years. Observations were made on the left pupil in a dark room with a standard 
lamp, giving a light intensity of 13.3 candlepower, at a distance of 1 m 


under constant illumination in a dark room and with a most accurate 
instrument as described elsewhere,'' the increase of the transverse 
diameter of the pupil varied from 1.1 to 3.3 mm., the average being 
2.2 mm. As shown before’ the onset of mydriasis takes place 
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Fic. 2.—Course of cocain mydriasis. G. S., Caucasian, male, aged twenty-two 
years. Observations were made on the right pupil in a dark room with a standard 
amp, giving a light intensity of 13.3 candlepower, at a distance of 1 m. 


within fifteen to thirty minutes. ‘The maximal dilatation is attained 
within thirty to sixty minutes. The duration is three to nine hours. 
Fig. 1 shows the typical course of the mydriasis. The observations 
in that case were made in a dark room with a standard lamp giving a 
light intensity of 13.3 candlepower, set at a distance of 1 m. from 
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the eye being tested. Cocain and euphthalmin, studied under the 
same conditions, were found to produce a longer mydriasis, as 
shown in Figs. 2 and 3 

The light reflex in ephedrin mydriasis is active, which is a disad- 
vantage in ophthalmoscopy, but can be remedied by the addition of 
a small amount of homatropin, or euphthalmin. Such solutions, 
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Fic. 3.—Course of euphthalmin mydriasis. P. L., Caucasian, male, aged sixteen 
years. Observations were made on the right pupil in a dark room with a standard 
lamp, giving a light intensity of 13.3 candlepower, at a distance of 1 m 


containing, for instance, 10 per cent of ephedrin sulphate, and 0.1 
per cent of homatropin hydrobromid or 1 per cent of euphthalmin 
hydrochlorid, render the pupil very sluggish to light. The admix- 
ture of homatropin or euphthalmin makes the course more like that 
of cocain mydriasis, as shown in Figs. 4 and 5. The increase of the 
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Fic. 4.—Course of ephedrin-homatropin mydriasis. G. 5., Caucasian, male, 
aged twenty-two years. Observations were made on the right pupil in a dark room 
with a standard lamp, giving a light intensity of 13.3 candlepower, at a distance of 
1m. 


transverse diameter of the pupil caused by ephedrin-homatropin or 
ephedrin-euphthalmin, in the majority of cases, is 0.5 to 1 mm. 
greater, and the duration longer, than that by ephedrin alone. 

With the two combinations, that is, ephedrin-homatropin and 
ephedrin-euphthalmin in the concentrations described above, 32 
pathologic eyes were studied. They include optical atrophy, neuro- 


~ 


206 CHEN, POTH: EPHEDRIN AS A MYDRIATIC IN CAUCASIANS 


retinitis, retinitis pigmentosa, choroidoretinitis, cataract, extreme 
myopia, uveitis, iritis, suppurative keratitis, corneal opacity, 
chronic dacryocystitis, ptergium, blepharitis, and hordeolum. 
With the exception of uveitis and iritis cases, all the pupils dilated 
to the same extent as the normal, under the influence of these two 
solutions. 

The mydriatic action of ephedrin, ephedrin-homatropin or 
ephedrin-euphthalmin is easily counteracted by the instillation of 
pilocarpin hydrochlorid. The pupil begins to contract in five to ten 
minutes after the application of such miotics, and returns to normal 
in approximately an hour. 

A preliminary study was also made with solutions containing 
half the quantity of ephedrin, that is, 5 per cent, and the same 
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quantity of homatropin or euphthalmin as mentioned above. 
The results are similar except that in a few cases the mydriatic 
action appeared to be comparatively less pronounced. 

Accommodation. In several individuals the power of accommoda- 
tion was tested by measuring the near point with an accommodation 
disk having in the center a vertical black line, 0.2 mm. in width, 
fitted on a Prince’s rule. The observations were made in a dark 
room under constant illumination, immediately after the measure- 
ment of the pupil. The vertical line of the accommodation disk is 
made perceptible by a Greenberg cystourethroscope lamp, which is 
attached on the top, connected to a 3-volt battery, and covered 
by a shade so that the subject does not see the lamp. In every in- 
stance, the near point was measured from the surface of the eye, 
not from the anterior focus. During observation the fellow eye is 
covered by a patch. Examples are given in Figs. 1 to 5. 

From Fig. 1, it will be seen that ephedrin caused a recession of 
1.1 diopters during maximal mydriasis. With the addition of 
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homatropin, the near point receded by 1.6 diopters as shown in 
Fig. 4; and with the addition of euphthalmin, it receded by 2.7 as 
shown in Fig. 5. Each of the three individuals could read Jaeger’s 
test Type II held at a distance of 25 to 30 cm. from the eye. This 
proves that the mydriatic action of ephedrin, either alone or in 
combination with homatropin or euphthalmin, does not interfere 
with accommodation materially. Cocain studied under the same 
conditions diminished the near point by 1.5 diopters (Fig. 2). 
Euphthalmin, on the other hand, produced a drop of 5 diopters 
(Fig. 3). The last individual complained of blurring of vision. 


THE EFFECT OF EPHEDRIN SOLUTIONS ON INTRAOCULAR PRESSURE. 


Change in 
intraocular 


Subject pressure in 
an hour, 
Solution Sex Age hye mm. Hg 
F. Left 0.0 
Left +2.5 
M. Right +2.0 
Left 
M. \Rigtt -1.5 
Ephedrin sulphate 10 per cent I ; Left 0.0 
30 
Right 0.7 
Left 0.0 
M. Right 0.0 
Left —-2.0 
M. Right 0.0 
op ne » 0 eT ce = 
j M. 18 Right 0.0 
M. 22 Right +1.0 
F, 60 Right +2.5 
, Right 0.0 
Left +1.5 
. Right +1.5 
M. ai Left 0.0 
Right 0.0 
M. “ Left 0.0 
Ephedrin sulphate 10 per cent M 51 {Right +3.5 
Euphthalmin HCl 1 per cent Left +1.2 
| Right -2.5 
| M. 21 Left —1.2 
Right +1.2 
M. 1s Left 0.0 
M. 22 Left +3.8 
| M. 18 Left 0.0 
M. 16 Left —1.8 


Intraocular Pressure. [or determining the intraocular pressure 
during ephedrin mydriasis, a Schiétz tenometer is used. A 2 per 
cent solution of holocain or a 1 per cent solution of butyn is instilled 
to anesthetize the cornea. Readings are taken at the time of appli- 
cation of a mydriatic and at the end of one hour when mydriasis is at 
its height. The results are summarized in the tables above. It will be 


20S CHEN, POTH: EPHEDRIN AS A MYDRIATIC IN CAUCASIANS 


seen that the change of intraocular pressure after ephedrin solutions, 
is small in most cases. The pressure was increased in two instances 
by 3.5 and 3.8 mm. Hg., respectively, and, in another, it was actually 
diminished by 4.3mm. Hg. In 10 other eyes without any mydriatic 
the intraocular pressure, as measured by the same tenometer, was 
found to have a maximal variation of +3.5 mm. Hg. in an hour. 
The changes observed fall, with two exceptions, within the limits of 
ordinary variations and do not prove that ephedrin raises the intra- 
ocular tension. 

Other Effects. ‘The solutions of ephedrin are but little irritating. 
Some subjects experienced a burning sensation which lasted for 
about thirty to sixty seconds. They produce no congestion, or 
blanching as does an epinephrin solution. They do not cause 
drying and desquamation of the corneal epithelium as is frequently 
seen after the use of cocain. There are no ill effects after repeated 
instillations. 

Comment. [rom the foregoing results and from the reports of 
other clinics, it is clear that ephedrin is a harmless mydriatic in 
Caucasians. Its action is of short duration and practically does not 
interfere with accommodation. The light reflex of the pupil is 
active during ephedrin mydriasis but can be rendered very sluggish 
by the addition of homatropin or euphthalmin. In nonglaucomat- 
ous eyes, it does not raise the intraocular pressure upon application; 
but in cases of glaucoma it may precipitate acute attacks as in 
Inouye's’? case. In glaucoma, however, the use of any mydriatic is 
a dangerous measure. Cocain'® and euphthalmin'’'’ have been 
known to cause the same serious consequences. It is, therefore, 
always wise in all patients over forty-five years of age, and younger 
patients having a tendency toward glaucoma, to counteract the 
action of a mydriatic by the instillation of a miotic. The effect 
of ephedrin is easily overcome by pilocarpin. Ephedrin is most 
useful in the examination of the fundus. On a priori grounds it 
should be also helpful in distinguishing paralytic from spastic 
miosis although no such report has been made. Since ephedrin 
produces no cycloplegia, it is useless in refraction. 

Summary. Ephedrin, especially in combination with homatropin 
or euphthalmin, is a harmless, convenient, and efficient mydriatic 
for Caucasians. It has a short duration of action and little influence 
upon the accommodation. If desired, its effect can be readily 
counteracted by pilocarpin. It can be used locally in routine 
ophthalmoscopy for diagnostic purposes. Only in uveitis and iritis 
does it fail to dilate the pupil. 


Nore.—The authors are indebted to Prof. W. H. Wilmer and his staff of the Wilmer 
Institute, Johns Hopkins Hospital, for their coéperation in making observations on 
their patients, 
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NEUROLOGIC ASPECTS OF POLYCYTHEMIA VERA.* 


By Tuomas BrocksBank, M.D., 


FELLOW IN NEUROLOGY, THE MAYO FOUNDATION, ROCHESTER, MINN 


THE complaints of patients suffering from polycythemia vera are 
often referable to the nervous system, but in such a manner that 
they do not have a localizing value; they often are misleading, or they 
may be dismissed as functional. In the presence of vascular acci- 
dents, which are by no means uncommon in this disease, diagnosis 
may be difficult. Sometimes the complaints mimic those found in 
organic syndromes. As a consequence, the disease often presents a 


confusing clinical picture which may require careful study before a 


* Submitted for publication, February 8, 1929. 
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conclusion can be made as to its nature. The following case is 
illustrative: 


A clergyman, aged fifty-six years, came to The Mayo Clinic complaining 
chiefly of dizziness, headache and vomiting. He had been in fairly good 
health until about two years prior to admission when he had an attack of 
nausea and vomiting which continued a few days and was diagnosed as 
gastric neurosis. Since this illness, he had had minor attacks of nausea and 
vomiting at least once a month until two months prior to admission when 
the vomiting began to increase gradually until it occurred one or two times 
a week. About two months after the onset dull frontal headaches appeared 
three or four times a week, usually more severe in the early morning and in 
the evening. Occasionally the pain in the head was fairly sharp. The 
headaches, like the vomiting became increasingly severe in the two months 
prior to admission. About a year after onset, transient attacks of dizziness 
began; they became constant in the month prior to admission. The patient 
described the dizziness by saying ‘“‘things outside him whirled to the right.” 
Concomitant with the aggravation of nausea, vomiting, headaches and 
dizziness in the several weeks prior to admission, mild transient numbness 
in the extremities, a few questionable uncinate seizures, a few transient 
attacks of diplopia and some blurring of vision, and slight loss of control of 
the extremities were noted. 

On examination, the systolic blood pressure was 158 and the diastolic 124. 
The blood Wassermann reaction was positive in one test and negative in 
several subsequent tests. The hemoglobin ranged from 82 to 96 per cent; 
erythrocytes numbered 5,700,000 to 6,630,000; leukocytes, 7000 to 13,700; 
the hematocrit reading was plasma 38 per cent, cells 62 per cent, total blood 
volume, 125 ec. for each kilogram of body weight, and viscosity, 10. Oph- 
thalmoscopic examination of the fundi revealed only slight fullness of the 
retinal veins. The objective examination of the nervous system was 
essentially negative. The patient was somewhat disoriented and vague in 
his statements in a manner suggesting a frontal-lobe syndrome. Vene- 
section was done on several occasions with removal of 400 ec. of blood at 
each operation without marked relief of symptoms. A diagnosis of poly- 
cythemia vera was made and the patient was sent home on expectant 
treatment. 


A further striking example of symptoms simulating those of brain 
tumor may be cited in Christian’s Case LV, in which decompression 
had been done to relieve the patient of his symptoms due in this case 
to thrombosis of the cerebral arteries. 

The simultaneous occurrence of polycythemia vera with various 
nervous-disease syndromes either as an essential part of the symp- 
toms or merely in association with the disease has been observed 
with comparative frequence. In the first case, reported by Vaquez 
(1892), vertigo and tinnitus were prominent symptoms. The 
association with migraine is not uncommon.’ The occurrence of 
somnolence with polycythemia has been noted,* as also various ner- 
vous! and psychic symptoms, depression, chorea and temporary 
aphasia.’ Cerebral vascular accidents with accompanying signs 
and symptoms are comparatively common.?**7? Choked disk 
is not often seen with this disease but does occur.’ Rare association 
with disease of the pituitary and pineal glands has also been noted.‘ 
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The foregoing case is one of 56 cases diagnosed as polycythemia 
vera in The Mayo Clinic, a study of which has provided the basis of 
the present discussion. Although the fact is recognized that many 
of the symptoms and signs of polycythemia vera are not referable 
to the nervous system yet the high incidence of such neurologic 
aspects noted heretofore in many cases prompted this analysis to 
ascertain the relative frequency of symptoms and objective findings 

Comparative frequency of neurologic symptoms in polyc 3 
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Fic. 1.—Comparative frequency of neurologic symptoms in polycythemia vera. 


which may be considered as involving the nervous system. Fig. 1 
summarizes the relative frequency of such symptoms. 

Headache was the most common neurologic symptom encountered 
occurring in 33 of the 56 cases. This symptom was neither typical 
nor constant in type. It was described usually as dull, mild and 
irregularly recurring without localization. Individually and rarely 
it was characterized as “bandlike, 
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head and neck,”’ “expansile,”” and so forth. In a few cases it was 
present on the patient's waking in the early morning. In several 
cases, throbbing and pounding aches and occasional sharp pains were 
described but could not be distinguished from symptoms of migraine. 
Migraine was diagnosed in 4 cases in the present series, and it was 
suspected in several others. 

Such headache, as a symptom, is not to be confused in these cases 
with ‘fullness in the head” which was noted in 11 cases. However, 
evidence of increased intracranial pressure was not found objectively 
in any one of the cases in the series. Characteristic fullness of the 
retinal veins was noted ophthalmoscopically in the majority of 
cases but choked disk was not observed. 

In point of frequency the second neurologic symptom is vertigo. 
which occurred in 30 of the 56 cases. This was recorded usually as 
mild dizziness or so-called locomotor dizziness in which gross 
coordination is disturbed. The sensation of “heaving ground,” or 
‘‘weakness in the legs,”’ and general discomfort are prominent. The 
severity of the attack is partly measured by the patient’s statement 
that he “had to sit down” or “hold on to something firm’ for a 
passing moment to avoid falling. The systematized vertigo of 
organic syndromes was not found except in. the case reported. 

In 3 cases of the series there were similar atypical attacks in which 
vertigo was a symptom. The first patient complained of short 
attacks occurring from one to three times weekly in which a dull 
headache was associated with moderately severe giddiness, drowsi- 
ness and general weakness, and followed by mild confusion and loss 
of memory. The second patient had attacks once a week to once a 
month, of sudden and transient dizziness followed by aching 
throughout the body and general weakness. The third patient 
“on exposure to cold” had transient attacks of dull headache, 
moderate dizziness, nausea and general weakness. 

The general complaint of “‘mental impairment” was comparatively 
common, occurring eleven times. This symptom was_ usually 
uncovered incidentally in the course of routine inquiries. It assumed 
various forms, such as mild transitory confusion at times throughout 
the day, slight loss of memory, and some slowing up in the speed of 
thinking. None of these complaints were verified objectively. 

Paresthesias were complained of in 11 cases, and were significant 
only in that they were not constant or uniform, and thus different 
from paresthesias found in multiple peripheral neuritis and com- 
bined degeneration. Complaints such as “‘burning in the throat,”’ 
“coldness of one side of the body,” “‘prickly sensations in one hand,”’ 
and so forth, may be assumed to be entirely functional if one is 
unaware of the presence of a definite disease syndrome such as 
polycythemia vera, and may be difficult to interpret in any case. 

Nausea and emesis were complained of in 9 cases but could not be 
traced to any involvement of the nervous system. In 9 other cases 
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complaints of pain in various parts of the body were likewise 
recorded. Neither the description nor the cause of the pain is clear 
in every case. It may be suspected, however, that such a complaint 
as “aching pains in the arms and legs,” pains in various joints, or 
“tenderness in the muscles”’ is not to be attributed to any disease of 
the nervous system. 

Besides the more important primary complaints, 8 patients 
described themselves as ‘“‘nervous and irritable” in their present 
illness. This complaint represents undoubtedly one of the milder 
mental symptoms of which emotionalism, complained of by 5 
patients, would seem to be a more advanced degree. This was 
evidenced by frequent weeping and easily aroused anger. 

Nine patients complained of such mild subjective visual disturb- 
ances as blurring of vision, and transitory scotoma, the latter being 
associated with headaches of migraine. 

Disturbances of normal sleep were mentioned by 4 patients, 2 
complaining of insomnia and 2 of lethargy and drowsiness during the 
day. 

An interesting complication was unaccountable generalized pru- 
ritus in 4 cases. In 4 other cases varying tinnitus was likewise 
complained of but concomitant hearing defects were not present. 

Symptoms which were mentioned only once in the series of cases 
include complaints of diminished hearing, heat intolerance, mild 
“stumbling” speech, syncope, diminished libido, uncinate attacks, 
slight urinary incontinence, frequent sensations of choking and 
paralysis of one side of the body. 

The objective neurologic data in polycythemia vera are positive 
chiefly in cases of vascular accident in which it is presumed throm- 
bosis has taken place in one of the cerebral vessels. 

Of the 56 cases here reviewed, a complete neurologic examination 
was carried out in 12. In 3 of these definite cerebral vascular 
accidents occurred, in a fourth case there were visual field defects, 
which were attributed to vascular accident, and in a fifth, in which 
there was a frontal lobe syndrome in the presence of polycythemia 
vera, it Was suspected that there was a vascular accident, but the 
patient died without definite clinical evidence, and necropsy was not 
performed. In the first 4 cases the patient had recovered from the 
immediate effects of the accident, but had been left with a residuum 
which in the first 2 cases consisted of partial left homonymous 
hemianopsia, in the third case partial right hemiplegia, and in the 
fourth case inferior altitudinal anopsia. 


Case Reports. ‘Tlie fourth case mentioned was that of a young man, aged 
twenty years, who came to the clinie complaining of failing vision. Two 
years prior to admission he had been in an automobile accident in which the 
side of his head had been struck and badly bruised; the eyelids swelled 
following this and he could not open his eyes for about two weeks. Within 
two months following this accident his vision began to fail so that he had 
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difficulty in recognizing persons at night, and ‘‘could not see the flag clearly 
on the golf course.’”’ He apparently had had a slight fainting attack with 
momentary unconsciousness (vascular accident?) just prior to the onset of 
the visual failure. The left eye gave him more trouble and as a consequence 
he consulted an oculist who told him that the right eye was failing also. 
He was informed at this time that he had atrophy of the left optic nerve 
and that the right nerve head was choked and showed pallor. The visual 
fields were approximately the same as they were in the examination at the 
Clinic. A roentgenogram of the skull showed a small sella turcica and 
erosion of the posterior clinoid processes. Shortly after this, about five 
months after the automobile accident, he consulted a prominent neurologic 
surgeon elsewhere who explored the right occipital lobe expecting to find a 
tumor because in addition to the ocular findings the ventriculogram showed 
destruction of the right occipital lobe, but the exploration was negative. 

Before operation the patient was aware that he had polycythemia vera 
and had taken phenylhydrazin hydrochlorid for the condition. About four 
months after the automobile accident the erythrocytes numbered 6,400,000, 
and the hemoglobin was 108 per cent. For the last year he had taken phen- 
ylhydrazin hydrochlorid; hence the blood picture at the time of examination 
was altered. During the last six or seven weeks the patient believed the 
vision in the right eye had been failing more rapidly. He did not have 
other complaints. 

The general examination was essentially negative except for the finding 
of a slightly enlarged spleen. The blood was normal. The roentgenogram 
of the skull was negative, showing, however, the trephine area in the right 
parietoédccipital region. Examination of the nervous system showed a 
slight increase of the deep reflexes on the left side. Examination of the 
eyes showed, as already mentioned, inferior altitudinal anopsia, and ophthal- 
moscopic examination of the fundi revealed full pale disks. 

The sixth case examined neurologically showed nystagmus, the cause of 
which was not determined. Examination in the seventh case was negative 
except for the history and signs which warranted a diagnosis of “simple 
depression”’ from the psychiatric point of view. 

The eighth case presented evidence of pathologic change of the basal 
ganglia, the general picture of which resembled Wilson’s disease. The 
polycythemia appeared to be incidental, and the association of the two 
diseases could not be determined as fundamental. The case was that of a 
married woman, aged forty years, of relatively low intelligence and corre- 
spondingly unreliable history. The chief complaint was stiffness in the 
movements of the lower extremities and difficulty in walking. The trouble 
had begun sometime between the ages of twenty and thirty years. She 
had first noticed clumsiness in some of the finer movements. This had 
gradually progressed to the present degree of spasticity and incoérdination 
in which the legs were little better than stilts and pes cavus deformity had 
increased the difficulty in walking. She complained also of dull generalized 
headaches of four or five years’ duration, occasional numbness and dull 
pains in the feet and legs, mild dizziness with tendency to fall forward or 
backward, and some emotional instability. The approximate time of the 
onset of the polycythemia was thus in doubt. 

The general examination revealed splenomegaly as well as hepatomegaly 
of moderate degree. Examination of the blood relative to the polycythemia 
showed the number of erythrocytes to be 6,090,000, viscosity 6.6, hemato- 
crit reading was plasma 41 per cent, cells 59 per cent and total blood volume 
115 ce. for each kilogram of body weight. Serum bilirubin was 2.3 mg. for 
ach 100 cc., but the dye retention test was negative. 

The neurologic examination brought forth the presence of rotary nystag- 
mus, dysarthria, slight weakness but increased reflexes and tone in the lower 
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extremities, questionable bilateral Babinski reflexes, spastic gait, slight 
irregular tremors, emotional instability, and a general picture which, as 
mentioned, appeared to resemble Wilson’s disease. Neurologic examination 
in the four remaining cases was essentially negative from this point of view. 


In association with polycythemia vera in the present. series, 
neurologic complications other than those already mentioned which 
may be of interest were: 1 case diagnosed as Raynaud’s disease, 
1 case of “‘sphenopalatine neuralgia,” or “‘Sluder’s syndrome,” 
1 case of vasomotor neurosis of the foot with erythromelalgia, and 
2 cases diagnosed as neurosis, from the general symptoms. 

Summary. It thus seems evident that the neurologic aspects of 
polycythemia vera are extensive and sometimes confusing from the 
point of view of symptoms. At the same time the disease in itself 
presents little that is primarily neurologic, objectively, except in 
respect to vascular accidents which in rare cases may be so involved 
as to lead to mistaken diagnoses and unnecessary surgical procedures. 
The diseases associated with polycythemia vera are varied and often 
include those of neurologic nature. 
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THE SIGNIFICANCE OF HIGH-GRADE ANEMIA IN CHRONIC 
NEPHRITIS. 


a Report oF Four Cases. 


By E. P. Scaruetr, M.D., 
ASSISTANT IN MEDICINE, STATE UNIVERSITY OF IOWA, 
IOWA CITY. 


(From the Department of Internal Medicine, State University of Iowa College of 
Medicine. ) 


THE approach to the study of nephritis continues to be that of 
Bright—an examination of the individual case or group of cases 
from the clinical and pathologic points of view, a method that is 
inevitable as long as the etiology of the disease remains obscure. 
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Although our knowledge of the nephropathies has grown, there are 
still encountered cases in which the diagnostic features are suffi- 
ciently puzzling to warrant comment. In severe cases of chronic 
glomerular nephritis in particular is this true. In this disease, 
certain clinical findings have become well recognized as essential 
factors in reaching the diagnosis. ‘These are arterial hypertension, 
cardiac hypertrophy, retinal changes and anemia. Exceptions to 
this clinical picture, however, do occur. Miiller' and Foster? report 
cases of chronic nephritis in which elevation of the blood pressure 
or cardiac hypertrophy were not present. Bannick® describes 2 
cases of severe chronic glomerular nephritis without hypertension, 
cardiac hypertrophy or retinal changes. Such a marked deviation 
from the normal cardinal clinical findings makes the diagnosis of 
the condition a matter of considerable difficulty. 

In the present communication a group of cases with severe chronic 
nephritis is considered in which hypertension, cardiac hypertrophy 
and retinal changes were either absent or of negligible degree and in 
which anemia was the chief clinical finding. In each instance, the 
anemia was so prominent that at first it was considered as the prim- 
ary disease. 

Characteristics of Anemia. Anemia in chronic nephritis occurs 
principaily in those cases characterized by nitrogen retention. It 
parallels the degree of nitrogen retention and is a reliable index 
of the severity of the condition, assuming, as a result, prognostic 
importance. It bears no relation to the presence of edema. The 
anemia is of the secondary type, and leukogenesis is not affected. 
These facts have been established by various observers, and our 
findings in this connection are in essential agreement. The average 
results in a series of cases of chronic nephritis with anemia are 
summarized in Table I. 


TABLE I.— FINDINGS IN CHRONIC NEPHRITIS WITH ANEMIA (51 CASES). 


Erythrocytes (average count) 2.780.000 
Hemoglobin, per cent (average) 51 
Color index 0.9 
Urea nitrogen, mg. 86.3 
Creatinin, mg. 9.3 
Edema present 18 cases (35 per cent) 


The cause of the anemia would seem to be decreased function of 
the bone marrow, according to Brown and Roth’s‘ conclusive study. 
Neither hemolysis nor hydremia has been demonstrated as a factor 
in the causation of the anemia. Keith, Rowntree and Geraghty® 
and later Bock® found the plasma volume of the blood in severe 
nephritis remaining constant, variations depending upon the cor- 
puscular content. Aubertin and Yacoel’ in 2 cases of severe nephri- 
tis with anemia found a fatty bone marrow, microscopically showing 
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no evidence of activity. This depression in the hematopoietic func- 
tion of the bone marrow is interpreted as an evidence of the toxic 
process involved in chronic nephritis, and has served to emphasize 
the widespread character of the extrarenal changes, particularly 
the extensive vascular injury which would seem to be the chief 
characteristic of the disease. 

The following cases are remarkable in the absence of the usual 
clinical findings of hypertension, cardiac hypertrophy and retinal 
changes. They illustrate the parallelism in chronic nephritis between 
blood-nitrogen retention and marked anemia. With the simple 
initial clinical finding of anemia, they proved to be severe cases of 
chronic nephritis as evidenced by the blood-nitrogen findings and 
the renal-function tests. Primary anemia was ruled out in each 
instance and a secondary anemia due to any other cause could not 
be established. It is further to be clearly understood that in no 
instance were we dealing with acute or subacute nephritis or chronic 
nephritis with edema. 


Report of Cases. Case I.—J. B., a man, aged fifty-two years, farmer, 
was admitted to the University Hospital, May 24, 1926, complaining of 
weakness, shortness of breath and palpitation which had been noticeable 
for about fourteen months, but which had suddenly become worse. There 
was nocturia once a night. The patient had been rejected for insurance in 
1923 because of albuminuria. At the age of sixteen, he had scarlet fever 
followed by “kidney trouble”’ for six weeks. 

The patient was pale and there was a yellowish tint to the skin, suggest- 
ing primary anemia. The heart was not enlarged. The fundi were normal. 
The blood pressure was 140 systolic and 80 diastolic. The peripheral vessels 
were not thickened. There was no edema. The spleen was not felt. There 
were a few small internal hemorrhoids but no frank bleeding. The red 
blood cells were 2,520,000, and the hemoglobin 32 per cent. The white 
blood count was 9000, the differential normal. The blood Wassermann 
reaction was negative. There was free acid in the gastric contents. The 
urinalysis showed albumin 1, an occasional granular cast and no red blood 
cells. In the renal function test (Mosenthal modification) the total day 
urine was 1275 cc., the total night specimen 910 cc. The specific gravity 
of the two-hour specimens ranged from 1.013 to 1.017. At the time of 
admission, the blood urea was 77 mg., uric acid 6.4 mg., creatinin 5 mg. for 
each 100 cc. Later the estimations were urea nitrogen 59.5 mg., uric acid 
7.2 mg., creatinin 7.9 mg. The phenolsulphonephthalein output in two 
hours was 20 per cent. The diagnosis was chronic glomerular nephritis with 
uremia. 

The patient was discharged June 10, 1926. This condition remained 
unchanged until December, 1926, when he complained of aching and sore- 
ness over the body. In February, 1927, he developed a large rectal abscess 
and died one month later. An autopsy was not obtained. 


Casre II.—D. G., a man, aged sixty-seven years, laborer, was admitted 
to the University Hospital March 15, 1927. He had been well until two 
weeks prior to admission when he noticed weakness, headache, drowsiness 
and some nausea with vomiting. A few days before he vomited one-half 
pint of blood. There had been nocturia three to four times a night for about 
three months. There was a history of chronic alcoholism. 
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Physical examination showed a pasty pallor and drowsiness. The heart 
was not enlarged. The retinal vessels showed early arteriosclerosis. The 
blood pressure was 140 systolic and 70 diastolic. The peripheral vessels 
were slightly thickened. Edema was not present. Erythrocytes were 
1,900,000; hemoglobin 30 per cent; white blood count 6500, the differential 
normal. The blood Wassermann reaction was negative. Gastric analysis 
showed an absence of free acid. Roentgen rays of the gastrointestinal tract 
were negative. There was a moderate amount of albumin in the urine, 
many hyaline and granular casts and no red blood cells. Renal function 
tests showed a fixation of specific gravity and a relative increase in the 
amount of night urine. The phenolsulphonephthalein output in two hours 
was 40 per cent. On admission, the blood urea was 59.5 mg., uric acid 
7.1 mg., creatinin 2.6 mg. for each 100 cc. After one month's treatment 
these figures dropped to within normal limits. The patient was discharged 
April 15, 1927. The clinical diagnosis was chronic glomerular nephritis. 

He was seen again in April, 1928, having been well during the interval 
and doing part-time work. There was still moderate pallor, but no evidence 
of cardiac hypertrophy or retinal changes. The blood pressure had risen 
to 172 systolic and 88 diastolic. The urine findings were unchanged. 
Erythrocytes were 3,540,000 and the hemoglobin 60 per cent. There was 
no nitrogen retention in the blood. 


Case IIi.—W. C., a man aged thirty-five years, painter, was admitted 
to the University Hospital, March 30, 1926. He had been well until three 
weeks before when he noticed weakness, dizziness and on one occasion a 
small epistaxis. After one week he went to bed, complaining of shortness of 
breath, nausea and vomiting and pain in the left upper quadrant of the 
abdomen. Six years previously, he had been refused insurance because of 
albuminuria. 

There was clinical evidence of anemia, marked weakness and dehydration, 
There were no muscle twitchings. The heart was not enlarged. The fundi 
were normal. The peripheral vessels were not thickened. The blood pres- 
sure was 124 systolic and 70 diastolic. There was no edema. The erythro- 
cyte count was 2,640,000; the hemoglobin 49 per cent. The blood Wasser- 
mann reaction was negative. The blood urea was 224 mg., uric acid 
6.6 mg., creatinin 26.6 mg. for each 100 ce. The urine showed albumin 2, 
granular casts and no red blood cells. In the renal function study the total 
day output was 225 ec. with a specific gravity of 1.006, the night output 
275 cc. with the specific gravity 1.010. The phenolsulphonephthalein out- 
put in two hours was zero. 

After one week, the patient coughed and vomited up small amounts of 
blood repeatedly. He developed bronchopneumonia and died in a coma- 
tose condition twenty-five days after admission. The blood nitrogen 
remained at about the same level. Ten days before death the plasma CO, 
content was 23 volumes per cent. The highest blood pressure recorded 
was 130 systolic and 50 diastolic. The clinical diagnosis was chronic glo- 
merular nephritis with uremia. 

Necropsy. The necropsy observations were as follows: (1) Chronic 
vascular nephritis; (2) bronchopneumonia; (3) fibrinous pleurisy; (4) hydro- 
thorax, moderate grade; (5) brown atrophy of the liver; (6) remnants of 
the umbilical stalk. 

Each kidney weighed 40 gm. The perirenal fat was adherent and to 
some extent was replaced by fibrous tissue. The vessels leading to the 
kidneys were large. The capsule stripped with slight adhesions, and left a 
reddish rather firmly granular surface almost uniform in character. The 
cortex measured only 0.3 cm. in thickness. The pyramids were small. 
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There were petechial hemorrhages into the pelvis which was comparatively 
large. Microscopically, there was thickening of the vessels with interstitial 
changes and granular degeneration and necrosis of the tubular epithelium. 
Some of the glomeruli were contracted and sclerosed and others showed 
hemorrhagic changes. There were many small areas of lymphocytic infil- 
tration. The heart and vascular system seemed normal. The heart weighed 
355 gm. 

The bone marrow showed very slight hyperplasia. Many of the cells 
contained brownish blood pigment. 


Case IV.—W. L., a man, aged forty-seven years, farmer, was admitted 
to the University Hospital, February 8, 1927. His only complaint was 
nocturia of one year’s duration. Otherwise he had been perfectly well. 
The past history was not remarkable. 

The patient appeared anemic. There were no retinal changes. The left 
cardiac border was just outside the mid-clavicular line. The peripheral 
vessels were not thickened. The blood pressure was 145 systolic and 60 
diastolic. Edema was not present. The erythrocyte count was 2,070,000; 
the hemoglobin 44 per cent; the leukocytes 9050 with normal differential. 
The urine showed some albumin, a few granular casts and no red blood cells. 
The blood urea was 73.5 mg., the uric acid 7.7 mg., and the creatinin 8.8 mg. 
for each 100 ce. Renal function showed absolute fixation of the specific 
gravity to the level 1.011. The phenolsulphonephthalein return in two 
hours was 12 per cent. The blood Wassermann reaction was negative. 

The patient was in the hospital for sixteen days and was allowed to 
return home to attend to some business. He returned in six weeks’ time 
with a large carbuncle over the right side of the face, and died one week 
later. 

Necropsy. The postmortem observations were as follows: (1) Chronic 
progressive vascular nephritis; (2) lobar pneumonia, right; (3) acute peri- 
carditis; (4) slight hypertrophy of the heart; (5) adhesive pleuritis; (6) 
cystitis; (7) excision of the skin and subcutaneous tissues of right temporal 
region; (8) septicemia (Staphylococcus aureus). 

The right kidney weighed 80 gm., the left 70 gm. The capsule in each 
case stripped fairly readily, leaving a moderately roughened granular sur- 
face. The kidneys were pale in color. The cortices averaged 5mm. The 
normal markings were distorted and made out with difficulty. The pelves 
were large and contained considerable fat. Microscopically the walls of 
both the large and small arterioles were thickened. Most of the glomeruli 
showed changes. Some were completely hyalinized, in others the capsule 
was thickened and contracted. There was extensive infiltration of the 
interstitial tissue with mononuclear cells and polymorphonuclears. There 
was cloudy swelling of the tubules. 

The findings in the 4 cases are summarized in Table II. 


Comment. The only clinical manifestation of severe chronic 
nephritis may be anemia. The diagnosis in such cases is made evi- 
dent by the finding of retention of the blood-nitrogen constituents. 
In certain cases, as in Case II above, the degree of the anemia may 
be increased by frank hemorrhages, so often seen in the course of 
various types of nephritis. In the absence of associated clinical 
data giving a clue to the severity of the process and particularly to 
the prognosis, it seems evident that anemia alone must be regarded 
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as evidence of renal insufficiency. The practical importance of this 
fact is best illustrated in cases of hypertension and arteriosclerosis 
in which, as Adams and Brown® have pointed out, the presence of 
anemia (ruling out complicating disease) should be considered as 
evidence of kidney damage with existing or preéxisting renal insuffi- 
ciency. Thus anemia serves as an important differentiating point 
between chronic glomerular nephritis on the one hand and the 
clinical entity ‘‘malignant hypertension’’ or the severe hyperpiesia 
of Allbutt on the other, comprising in these latter terms cases of 
widespread vascular disease which do not show distinct renal 
damage. The peculiar association between anemia and the nephritic 
factor in severe cardiovascular disease is thus manifest. 

Three of the cases reported died within a year from the time of 
being seen. This fact again serves to emphasize the importance of 
anemia as a prognostic sign of ominous degree. As shown by Brown® 
and other observers, the presence of a severe anemia in chronic 
glomerular nephritis has practically the same serious prognostic 
significance as blood creatinin values of 5 mg. per 100 cc. or over, 
indicating a fatal termination within a two- and one-half year 
period at least. Therefore, just as anemia stands in close association 
with actual damage in the renal tissues, its presence in a chronic 
form and even in a moderately severe degree indicates renal injury 
to the point of serious insufficiency beyond hope of repair. 

In this generalization one must be careful to distinguish those 
cases of chronic glomerular nephritis of the so-called hemorrhagic 
type. In such instances the anemia may be an expression of a recent 
period of hematuria, accompanying what is apparently a phase of 
acute toxic injury. This phase subsequently subsides and renal 
function is reéstablished to the point of adequate maintenance. 
We have under our care at the present time a patient of this type, 
who was first seen nine years ago at which time there was a marked 
reduction in renal efficiency as evidenced by fixation of the specific 
gravity and retention of the blood-nitrogen constituents. There 
was constant hematuria and an erythrocyte count below three 
million. Red blood cells continued to appear in the urine for at 
least two years and then ceased. The erythrocyte count rose and 
the renal function improved. At the present time the patient is 
doing full-time work. There is still evidence of chronic nephritis 
of moderately severe grade but the red blood count is now within 
normal limits. The anemia in such instances must be interpreted 
as a result of the hemorrhagic diathesis and not as an evidence of 
profound toxic injury to the renal tissues and bone marrow. 

A striking feature of the cases reported is the fact that the patients, 
previously in reasonably good health rather suddenly became ill 
and at the time of the first visit to the hospital were found to have 
renal changes of severe degree. The nephritic process had pro- 
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gressed silently to a point where uremia developed and a complete 
breakdown of renal function was imminent. The progress down- 
ward from that point was rapid. This again emphasizes a feature 
characteristic of chronic glomerular nephritis, the insidious progress 
of the disease to the point of gross renal insufficiency. 

In the one case in which the bone marrow was examined, it was 
found to consist for the most part of fatty tissue. The cellular 
elements were slightly increased in amount. Brownish blood pig- 
ment was noted in many of the cells. The evidence of hyperplasia 
appeared to be rather below that seen in a secondary anemia of 
similar degree associated with some other cause. However, the 
pathologic picture was not definite enough to suggest decreased 
blood formation. 

It has been assumed, as already noted, that the anemia of chronic 
nephritis is the result of inadequate hematopoiesis due to a toxic 
agent incidental to the nephritis. The pathologic observations of 
the bone marrow which have been made fail to give convincing 
support to this hypothesis. It has been our experience that the 
bone marrow in such cases corresponds to that found in the simple 
chronic anemia associated with malignant disease or long-continued 
sepsis. Hypoplastic characteristics have not been noted. This is a 
general observation and is not based on intensive study of the bone 
marrow in these cases. It is probable that injury to the bone marrow 
does occur, but careful study of the hematopoietic organs must be 
made before this conception can be fully accepted. 

Summary. Four cases of severe chronic glomerular nephritis 
with uremia are reported, in which hypertension, cardiac hyper- 
trophy and retinal changes did not occur and in which anemia was 
the single cardinal clinical finding. 
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SICKLE-CELL ANEMIA WITH CASE REPORT OF SPLENECTOMY. 


By Joun F. Lanpon, M.D., 


ATTENDING PHYSICIAN, WILLARD PARKER HOSPITAL, 


AND 


A. Vicror Lyman, M.D., 
ASSISTANT PHYSICIAN TO THE OUTPATIENT DEPARTMENT, ROOSEVELT HOSPITAL; 
ASSISTANT PEDIATRIST, ROOSEVELT HOSPITAL AND WOMAN'S HOSPITAL, 
NEW YORK CITY. 


(From the Roosevelt Hospital.) 


SPLENECTOMY in the treatment of sickle-cell anemia has been 
reported by Hahn and Gillespie,' and Stewart,’ and by Bell, Kotte, 
Mitchell, Cooley and Lee.* To these reports we are able to add 
another, the seventh splenectomy for that condition to be found in 
the literature, if the case of Giddings cited by Bell and others is 
included. 


Case Report. |. I’. colored, male, aged four years, was admitted to the 
Children’s Ward of the Roosevelt Hospital on July 15, 1927, the chief 
complaints being headache, fever and vomiting of five days’ duration. 
For the past year the child had been subject to intermittent attacks of 
headache, fever, drowsiness, vomiting after meals and generalized abdom- 
inal pains. These attacks usually lasted from one to three days and 
occurred at intervals of from one to three months. In the interim, the 
child was apparently in normal health. The present attack had lasted 
twelve days and was more severe than on any previous occasion. 

He had been observed at the Vanderbilt Clinic since shortly after birth. 
Delivery had been normal, the birth weight being 9} pounds. He was 
breast fed for nine months and developed normally. At the age of two, he 
was examined at the New York Nursery and Child’s Hospital, where it was 
found that he was malnourished, and had a large hard spleen and general 
glandular enlargement. The Wassermann reaction was negative. The 
blood showed 3,600,000 red cells and 12,500 white blood cells. 

Examination on admission revealed a poorly-nourished negro boy. 
The scler# were clear, mucous membranes markedly pale, the tonsils large 
but not diseased. There was aloud blowing systolic murmur heard over 
the entire precordium, loudest in the pulmonic area; probably hemic. 
Examination of the abdomen revealed left upper quadrant tenderness 
without rigidity and a greatly enlarged spleen, the edge being palpable 
below the umbilicus, hard and smooth. The liver was slightly enlarged. 
A few shotty lymph nodes were felt in the submaxillary group. 

Routine urine and stool examinations were all negative. Shick and 
tuberculin and Wassermann examinations were all negative. The blood 
showed: Hemoglobin, 12 per cent (Sahli); red blood cells, 950,000; white 
blood cells, 12,500; with 45 per cent polymorphonuclears, 20 per cent small 
and 30 per cent large lymphocytes. The red cells showed central pallor 
and there was considerable anisocytosis and poikilocytosis. No sickle cells 
were reported at this time, and the condition was not suspected. 

A provisional diagnosis of von Jaksch’s anemia was made, Gaucher's 
disease also being considered. 
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The day following admission the child developed a bronchopneumonia and 
was very sick. A transfusion was resorted to three days later, 100 cc. of 
whole blood being given without reaction. There followed a marked 
symptomatic improvement, the child being able to sit up in bed, although 
still remaining quite apathetic. There was considerable improvement in 
the blood picture (see table). He continued to run a low-grade fever 
which varied between 99° and 101° F., with frequent remissions to the 
normal, At the end of five months in the hospital, little change for the 
better could be observed over his condition shortly subsequent to the 
transfusion. His spleen had reached the crest of the ilium, was very hard 
and smooth and not tender. It was felt, however, that the child was 
entitled to a splenectomy as a last resort, because of the increasing size of 
the spleen and the absence of clinical improvement under symptomatic 
treatment, and on December 12 this was done by Dr. James Russell, the 
operation being preceded by two transfusions of 130 and 240 cc. respectively. 

The spleen was removed with considerable difficulty because of its large 
size, but the postoperative course was remarkably smooth. The child was 
up and about in two weeks and showed continued improvement both 
clinically and hematologically. Eleven days postoperative the fragility 
test showed that hemolysis began at 0.42 and was complete at 0.26. This 
determination had not been made preoperatively. The blood picture may 
be followed in the accompanying chart. 

The spleen measured roughly 18 by 12 by 9 cm. and weighed 621 gm. 
The consistency somewhat resembled that of the liver. The cut surface 
was a dark purplish red with scattered white spots. The microscopic 
picture was one of great congestion and considerable fibrosis. The pulp 
appeared normal. The hospital pathologic diagnosis was chronic conges- 
tion of the spleen and interstitial splenitis. The slides were submitted to 
an eminent pathologist who reported a chronic interstitial splenitis with 
universal capillary varices and focal proliferation of the pulp endothelium. 
Up to this time, no suspicion of sickle-cell anemia had existed. The diag- 
nosis was finally made by Dr. Martha Wollstein, pathologist to the Babies 
Hospital. She reported finding sickle-shaped red cells in the sections of 
the spleen. Moist smears of the blood then showed typical sickle cells. 
They were not numerous, about two or three to each high-power field, and 
showed only slight increase in number after standing for two days. Fresh 
smears examined in a chamber saturated with carbon dioxid, according to 
the method and apparatus devised by Hahn, showed numerous sickle cells, 
many of which assumed normal shape when oxygen was admitted to the 
chamber. Examinations made over a period of fourteen months showed a 
persistence of the sickle-cell trait. 

Fresh blood smears of two brothers -_ one sister and of both parents 
failed to reveal sickle cells. 

At the time of discharge, three and cootall months after splenectomy, 
the child was in excellent condition. 

Subsequent Course. He was readmitted one month later in about the 
same condition for further observation. At this time the hemoglobin was 
61 per cent, red blood cells, 3,300,000. He was subsequently discharged 
(six weeks later) with very little change observed. Blood count at the time 
of discharge was hemoglobin, 55 per cent and red blood cells, 3,000,000. 
Fresh smears showed many sickled red cells. 

He was again admitted September 4, 1928, nine months after splenectomy, 
with an interval history of continuous fever and irregular attacks of abdom- 
inal pain. Just prior to the present admission he had complained of some 
pain in his ankles and his mother thought he had run some fever for five 
days. He was, however, in comparatively good health. He was under- 
nourished but lively and apparently comfortable. His liver was moderately 
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enlarged, and there were no other physical findings of note. The hemo- 
globin was 58 per cent; red blood cells, 3,800,000; white blood cells, 15,000; 
polymorphonuclears, 45 per cent. Fresh smears showed sickle cells and a 
fresh hanging drop examined in the closed chamber saturated with carbon 
dioxid revealed a large percentage of sickle forms. Resistance was greatly 
increased, hemolysis beginning at 0.34 and complete at 0.22. The icteric 
index was 5; the direct van den Bergh reaction, negative, the indirect showed 
1.2 mg. bilirubin per liter. 


BLOOD COUNTS. 


R. B. C. | W. B.C. 


Hab., in mil-__ in thous- 
Date. per cent. lions per ands per Polys. Lym. Spreads 
c.mm. e¢.mm. 
7/16/27 12 0.95 12.5 45 : Small lymphocytes, 20 per cent. 
Large lymphocytes, 30 per cent. 
7/19/27 Transfusion 100 cc 
7/23/27 26 1.6 43.0 22 
7/25/27 19.4 21 Small lymphocytes, 36 per cent. 
Large lymphocytes, 31 per cent. 
8/ 1/27 45 2.8 
8/ 8/27 35 2.7 
8/16/27 50 2.4 
8/29/27 35 14 12 6 23 
9/19/27 25 2.5 11.4 40 57 | Normoblasts and megaloblasts 
37 per 100 white blood cells. 
9/30/27 40 2.5 6.0 52 
10/ 4/27 36 
10/17/27 41 a7 16.0 69 .. | Red blood cells showed anisocy- 
tosis, central pallor, no nu- 
cleated red blood cells, no ab- 
normal white blood cells. 
10/31/27 47 2.9 10.1 72 
11/18/27 20.4 72 | 
11/23/27 39 2.1 | 
12/ 7/27 (Transfusion 130 cc.) 
12/ 9/27 44 3.6 
12/11/27 (Transfusion 240 cc.) } 
12/12/27 Splenectomy 
12/22/27 38 3.5 
12/25/27 32 3.8 | 
12/30/27 48 3.4 
1/ 8/28 55 3.6 
1/22/28 50 3.0 
2/13/28 40 2.9 
2/22/28 55 4.0 
3/15/28 18.8 74 
4/27/28 61 3.3 
6/18/28 55 3.0 + Many sickle forms. 
9/ 5/28 58 3.8 15.2 45 i Many sickle forms. 
2/ 1/29 50 3.6 
WEIGHT. 

Date. Pounds. Ounces. Date. Pounds, Ounces. 
7/30/27 26 5 2/25/28 35 3 
8/16/27 35 3/ 3/28 35 5 
11/15/27 34 2 3/10/28 35 9 
12/12/27 Splenectomy 3/17/28 35 14 

12/31/27 33 15 4/28/28 35 

1/28/28 35 * 5/25/28 36 


2/18/28 35 4 
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Comment. Sickle-cell anemia has been studied by Herrick,‘ 
Sydenstricker,®’ Huck,’ Graham® and others.. It is apparently a 
familial disease transmitted according to the Mendelian law, 
appearing as a dominant factor. Up to the present, all the cases 
reported have been in those of negroid blood. Cooley and Lee in an 
examination of 100 negro dispensary patients found that approxi- 
mately 7 per cent showed the sickle-cell trait. Of this relatively 
large percentage only a very small portion apparently developed 
sickle-cell anemia. The causative factors in the production of the 
anemia are not known. Sydenstricker states that there are two 
stages in which the condition manifests itself, one latent and one 
active. The most characteristic symptoms are severe anemia, 
joint and muscular pain, recurring attacks of abdominal pain and 
low-grade fever. One of the frequent findings is leg ulcers. In the 
latent stage according to Sydenstricker, “patients displaying no 
symptoms of anemia will unquestionably give a history of rheu- 
matic attacks, pain in the epigastrium and left hypochondrium, and 
attacks of weakness and dyspnea, which have been separated by 
periods of normal health.” 

Hahn and Gillespie object to the use of the term, “‘latent sickle- 
cell anemia” as applied to clinically-well individuals who are not 
anemic, and prefer to view the sickle-cell trait as an hereditary 
characteristic, predisposing those affected by it to hemolytic anemia. 
They also believe that anoxemia by inducing and increasing sickle- 
cell formation may be an important factor in producing increased 
hemolysis (that is, the so-called active stage as differentiated from 
the latent stage) and they point to the prevalence of cardiac and 
pulmonary complications in the active cases reported. 

The greatly increased urobilin excretion in the stools and urine 
and the presence of abnormal amounts of bilirubin in the blood 
(van den Bergh reaction) are definite indications of an excessive 
hemolysis. This fact and the reticulosis (increased reticulocyte 
count) point to a similarity between this condition and hemolytic 
icterus. An unanswerable objection however, to identifying sickle- 
cell anemia with hemolytic icterus is the normal or increased resist- 
ance to salt solution as compared with the classic increase in fragility 
in the hemolytic icterus group. 

Chief interest centers around the blood. In the active stage 
there is constantly a low hemoglobin, ranging from 10 to 40 per cent, 
with red-cell counts between 500,000 and 4,000,000. The color 
index averages about 1, sometimes a little higher. Platelets are 
normal or slightly increased. A fresh blood smear in an active case 
will usually show a few sickle cells, which increase in number from 
three to six hours, and reach their maximum in twenty-four hours. 
In a moist preparation the cells return to normal in three to nine 
days. That the return to normal is not due to a lacking of the 
sickle cells, thus revealing the obscured normal cells has been 
demonstrated by the work of Bell’ and others who took serial 
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photomicrographs at two-day intervals of the same field and ob- 
served the successive changes of the same cells from sickling to a 
normal state. 

That the peculiar elongated appearance of the cells is not due to a 
mechanical factor is shown by the work of Hahn, who by the 
apparatus mentioned above, demonstrated that the cells suspended 
in a medium of appropriate hydrogen-ion concentration in a closed 
space, returned to normal only on the admission of oxygen to the 
chamber and could be made to assume their characteristic sickle 
shape again upon the withdrawal of oxygen. 

The blood smear also shows the usual changes of a secondary 
anemia, anisocytosis, poikilocytosis, polychromatophilia. Nucleated 
red cells are seen in addition. Reticulocytes are markedly increased 
in number, and apparently this increase is in direct relationship to 
the decreased fragility, the reticulocytes always being among the 
nonhemolyzed. There is no connection between the amount of 
sickling and the degree of anemia. There is marked leukocytosis 
running as high as 54,000. Myelocytes are frequently seen. 

Splenectomy for sickle-cell anemias was first suggested by Syden- 
stricker and Huck. The first case of splenectomy for this condition 
was reported by Hahn and Gillespie! in February, 1927. Since then, 
four more complete case reports have appeared. In Hahn and 
Gillespie’s case the patient was moderately improved, both clinically 
and hematologically four months after splenectomy. Hemoglobin 
and red-cell counts increased rapidly, and as is usual after splenec- 
tomy,'® there was a corresponding decrease in hemolysis. 

The second case, reported by Stewart,? was unusual in that it 
occurred in a child of apparently white ancestry although the 
maternal grandmother was of Cuban descent and had that source as 
a potential admixture of negroid blood. The spleen which was 
removed was small, and had gone through a stage of hypertrophy 
to a stage of atrophy. The case had been observed for five years, 
and the spleen previously reported as extending 6 cm. below the 
costal margin when the child was two and one-half years of age, had 
apparently atrophied so that at the age of four years it was not 
palpable. The next year, at the age of five, splenectomy was done 
a few months after sickling had been observed for the first time. 
This case showed little improvement, the general condition at the 
end of two months being about the same as before splenectomy. 

The third case, that of Bell* and others, was temporarily bene- 
fited, but six months after operation, severe anemia was again 
observed. 

In the fourth case, that of Cooley and Lee,’ there was much less 
improvement in the blood picture, but marked symptomatic 
improvement at the end of six months. This case was complicated 
by two severe attacks of lobar pneumonia. 

The fifth reported case, that of Hahn,’ showed remarkable clinical 
improvement, five months after splenectomy. Incidentally, this 
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case showed an unusual variation in the leukocyte count, which 
ranged from 43,000 to 6600. 

In no instance was the sickle-cell trait abolished by splenectomy. 

The spleens varied in size from 46 gm. (Stewart's case) to 621 gm. 
(case described by us). The pathologic picture in the majority 
of cases was essentially the same—enormous congestion, considerable 
fibrosis, and in Bell’s case, an enormous increase in the reticulum 
fiber. (Foot’s modification of Bielschowsky-Maresch-Gieson stain. ) 

The réle played by the spleen in this disease is obscure. No such 
marked and permanent effects are obtained by splenectomy here 
as in the hemolytic jaundice group. Hahn and Gillespie do not 
believe that the sickling is due to the influence of the spleen, but 
that this organ plays an important part in causing hemolysis of 
the damaged sickle cells, and that because of its overfunction it 
passes from the stage of congestion to fibrosis and atrophy. Only 15 
per cent of the cases give evidence of an enlarged spleen clinically. 

It is unfortunate that the tardy diagnosis in our case renders 
hematologic data incomplete. We have been able to follow a case 
for a longer period of time than any one previously reported. 
Another feature is the enormous size of the spleen. It is interesting 
to conjecture whether the improvement after operation is somewhat 
related to the size of the spleen, the least progress being in cases 
where the spleen is atrophic, the greater progress in cases such as 
the one herein reported, in which the spleen is greatly enlarged. 
Possibly splenectomy allows the blood mechanism to regain in a 
measure its lost equilibrium, lessened hemolysis being a factor. 
The same relatively greater improvement after removal of a large 
spleen than of a small spleen has been noted in pernicious anemia 
(Pearce, Krumbhaar and Frazier’®). 

Summary. 1. The seventh case of splenectomy for sickle-cell 
anemia is presented. 

2. The extreme size of the spleen is a noteworthy feature. 

3. The clinical condition fourteen months after splenectomy is 
described as greatly improved. 

4. A brief review of the splenectomized cases is presented, atten- 
tion being drawn to the fact that in no case has the sickle-cell trait 
been abolished by splenectomy. 
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BRAIN TUMORS IN CHILDHOOD. * 
A CLINICOPATHOLOGIC STupy. 


By Freperic H. Leavitt, M.D., 


ASSISTANT IN NEUROLOGY, GRADUATE SCHOOL OF MEDICINE, UNIVERSITY OF PENNSYI- 
VANIA, PHILADELPHIA, PA.; NEUROLOGIST, READING HOSPITAL. 


It,is the general opinion of the lay public, and to a lesser degree of 
the medical practitioner, that cerebral new growths are nonexistent 
or are of extremely rare occurrence in infancy and childhood. 
During the past twenty years it has become progressively more evi- 
dent that such growths are not a rarity but that they are in fact of 
relatively common occurrence in neuro-pediatric practice. Those 
who are aware of their occurrence are also frequently of the opinion 
that they are, in the majority of cases, absolutely malignant and 
inoperable, but with the advance of special surgical technique the 
proportion of successes in these life-saving operations is increasing 
very rapidly. At the present time, this type of neurosurgery has a 
relatively high mortality but the death incidence is dropping year 
by year, and without surgical intervention death is inevitable. In 
many cases a suboccipital decompression and deep therapy radiation 
obtain relief from headache, blindness and mental derangement 
which are the usual accompaniments of these growths. 

The Frequency of Juvenile Tumors. In consideration of the afore- 
mentioned premise I have investigated the prevalence of juvenile 
brain tumors in the clinics of some of the hospitals of Philadelphia. 
Among 350 case records of verified brain tumors examined on the 
services of the Philadelphia, Children’s, University, Episcopal and 
Orthopedic Hospitals, I discovered 23 cases in children and of 
these 23, 15 were cerebellar gliomata. It was interesting to note 
that 12 of these cerebellar growths were in female children and but 
3 were in males. There were 3 cerebral gliomas, 1 cerebellopontile 
angle cyst, 1 pineal gland spongioblastoma, 1 metastatic sarcoma 
from a primary orbital melanotic sarcoma, 1 pontile glioma, 1 supra- 
sellar cystic adenoma and 2 tuberculomas: 1 of the cerebellum, the 
other of the cerebellopontile angle. 

The diagnosis of a cerebral new growth in a child is more difficult 
than in an adult but the localization of these lesions in children may 
be determined by a careful neurologic examination. The pro- 
portion of juvenile to adult cases in my series is about 1 to 14. 
Dr. Harvey Cushing! reports that out of 1108 verified brain tumors, 
only 154 were diagnosed in preadolescence; his opinion concerning 
this small proportion being that many more tumors go unrecognized 


* Read before the combined meeting of the Philadelphia Pediatric Society and the 
Philadelphia County Medical Society, Wednesday Evening, May 9, 1928. 
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in children than in adults and the ratio in his much larger series of 
cases is approximately 1 to 7. Tis statistics were taken from a 
specialized neurosurgical service where brain tumor consciousness is 
much more alert than in a generalized hospital service. With this 
fact in mind, | believe that with more careful observation a greater 
proportion of these cases can be diagnosed prior to autopsy. From 
a review of this vast number of cases, Dr. Cushing reports that the 
types of tumor seen in children differ from those occurring in adult 
life. In his total of 154, there were 116 gliomas and 21 congenital 
tumors. There were only 6 tuberculomas and but 2 pituitary 
adenomas. His findings were also of interest in that in children the 
predominating site for tumor formation was in the cerebellum; 85 
of the total of 154 being in the cerebellum and but 44 in the cerebrum. 
His proportion of cerebellar growths is essentially the same as noted 
in my much smaller series. 

General Symptomatology. In my entire series of new growths in 
children a somewhat similar general symptomatology was noted: a 
history of a rather rapid onset in which the child became suddenly 
ill with vomiting and headache, which was soon followed by drowsi- 
ness and signs of increasing intracranial pressure as noted by a 
rapidly developing choked disk with retinal hemorrhages, disturb- 
ance of gait, and enlargement of the head and MacEwan’s “‘cracked- 
pot” sign in infantile cases, plus the localizing symptoms of the 
growth which may be determined by careful neurologic examination. 

Types of New Growths. 1. Zuberculomas. It is of interest to note 
that there were but two tuberculomas in my series and several 
writers have recently reported a lessening proportion of tuberculous 
brain lesions, especially tuberculomas. In 1888, Dr. M. Allen 
Starr’ reported that 50 per cent of his series of more than 300 brain- 
tumor cases were tuberculomas. Dr. Cushing, however, found that 
but 3 per cent of his cases were caused by the tubercle bacillus. 
This ratio reduction is of particular interest as being significant of 
the inroads which medical science is making into the prevalence of 
tuberculosis in general. In 1888, the deaths from tuberculosis were 
greater than those from any other disease, but as a result of the 
campaign of education that has been waged against tuberculosis in 
this country the death rate has become so reduced that tuberculosis 
now occupies fifth place in the mortality list. It is estimated that 
general tuberculosis is only one-half as prevalent as it was at that 
time, and it is now being recognized in its incipiency, and rational 
methods of treatment are being instituted much earlier, thus pre- 
venting the secondary complications such as tuberculomas which 
were so common when Dr. Starr reported his series in 1888. 'Tooth* 
reported, in 1912, on a series of 500 intracranial tumors from the 
records of the National Hospital in London, among which there were 
14 tuberculomas occurring in the ratio of 2.8 per cent. Clark,‘ in 
1916, reported 6 per cent of tuberculomas among a series of 100 cases 
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examined on the service of Dr. Spiller at the Hospital of the Univer- 
sity of Pennsylvania. Several other writers of recent date have 
reported tuberculomas in ratio from 2 to 6 per cent, and in the series 
of some 350 cases that I examined I have been able to discover but 
two verified tuberculomas. Many of these growths appear to be 
operable but Van Waganan® reports that while everyone of a series of 
6 cases operated upon for the removal of a tuberculoma survived 
operation very well, they all died of an acute tuberculous meningitis 
or tuberculosis within four to eight weeks after the operation. Three 
of these were in children and they had cerebellar tuberculomas. 
The usual result after operation is a rapid termination of life through 
the medium of generalized tuberculosis, especially of the meninges. 
There is an occasional instance in the literature of operation for 
tuberculoma with recovery. Dr. Charles Frazier® reports a case of 
this type with operation and survival for eight years following. 
Elsberg also reports a patient as living for two and a half years after 
an incomplete removal of a cerebellar tuberculoma. The reason 
for operating on tuberculous growths is a palliative one to afford 
relief from the excruciating headache and increasing blindness and 
other pressure symptoms, rather than as an absolute curative pro- 
cedure. It is the opinion among neurosurgeons at this time that 
it is better not to tamper with these tuberculous growths other than 
to give them room by palliative decompression. 

2. Congenital Tumors. The usual types of new growths that we 
see in children are the congenital tumors and the gliomas. The 
former are generally suprasellar lesions arising from an anlage of 
Rathke’s pouch and these tend to become calcified cysts and 
interfere with the functions of the pituitary body, thus producing 
symptoms of dyspituitarism. These pituitary adenomas are usually 
hypophyseal in origin. At their onset they are accompanied by 
headache, but this is not a constant symptom. Cushing’ reports 
that he has operated upon 605 cases with this diagnosis, 149 by the 
transsphenoidal and 19 by the transfrontal route with a mortality of 
9 with the transsphenoidal and of 5 by the transfrontal route. 

The meningiomas, acoustic tumors and endotheliomas, so common 
in adult life, are quite uncommon in childhood. 

3. The Glioma Group. The glioma group preponderate in child- 
hood, both as regards number and malignancy. They are the pre- 
adolescent tumor and Cushing states that they constitute about 
75 per cent of the new growths in preadolescent brains, and 40 per 
cent of all brain tumors. Bailey® classifies gliomas into 14 types, 
but primarily as spongioblastomas, medulloblastomas and astro- 
cytomas, and of these the medulloblastomas are the frequent tumors 
of childhood. 

A, Medulloblastomas. Medulloblastomas usually occur in the 
midcerebellar region, arising from the roof of the fourth ventricle, 
and project into the vermis. This situation places them in the most 
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critical position to endanger life and to produce an early internal 
hydrocephalus by pressure on the iter. The cells comprising these 
tumors are of ectodermal origin and are potential gliocytes rather 
than neurocytes; they are of the undifferentiated type and somewhat 
resemble the round-cell sarcoma. Symptomatically, these tumors, 
because of their location close to the i#er, tend to produce an internal 
hydrocephalus and therefore the symptoms occurring are rather 
abrupt in onset and are essentially headache, vomiting, rapidly 
increasing choked disk and unsteadiness of gait. In those children 
whose cranial bones have not united there develops a rather rapid 
separation of the cranial sutures and an obvious increase in the size 
of the head and the characteristic “cracked-pot” sign in the skull on 
percussion. Ataxia and incoérdination become progressively more 
apparent as time goes on and in their later stages, the typical cere- 
bellar fit with retraction of the head, respiratory difficulty and 
symptoms of meningitis occur. Drowsiness increasing to stupor is 
a relatively late symptom and when it occurs, death is near. 

At autopsy and at operation, medulloblastomas appear to be 
fairly circumscribed and apparently possible of enucleation, but 
histologic examination of the surrounding tissues generally shows 
invasion of them by the tumor cells, which would cause a recurrence 
of the growth even after careful enucleation. These tumors tend to 
force their way down through the foramen magnum and therefore 
are in a situation to cause the patient’s death if lumbar puncture is 
attempted. When these tumors are examined microscopically they 
are composed of rounded sarcoma-like cells with big oval nuclei, 
appearing generally as a structureless mass or they may lie in a con- 
nective-tissue stroma like a true sarcoma. 

B. Astrocytomas. The astrocytomas are also a frequent tumor in 
childhood and their commonest site is also in the midcerebellar 
region. Cushing states as a result of his great number of cases in 
children that there is “A two to one chance of finding, usually in 
the midcerebellar region of children, a surgically favorable glioma.” 
There is almost a pathognomonic symptom complex with this type 
of tumor consisting of rapid onset of symptoms, headache, vomiting, 
failure of vision, awkwardness in locomotion, stupor, choked disk and 
frequently enlargement of the head. Children are not as prone as 
adults to complain of a beginning deficiency in vision and for this 
reason the eyegrounds are apt to be neglected and an existing 
choked disk will not be determined if the ophthalmoscope is not used. 
Experience has shown that it is practically impossible to enucleate 
these growths in their entirety, but without surgical intervention 
death, from the internal hydrocephalus and with great suffering, is 
inevitable and fairly quick. A simple suboccipital decompression 
followed by persistent deep Roentgen ray therapy has proven to be 
the technique of choice in dealing with these lesions, as it relieves 
the painful pressure symptoms, saves what vision remains and pro- 
longs life comfortably for a period up to about two years. 
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Fic. 2 Medullablastoma Postmortem Examination At autopsy, a tumor was 
found in the vermis of the cerebellum When the brain was cut into sections after 


hardening, the tumor was found to measure approximately 5 cm. in diameter 


it was 


of spongy consistency not definitely infiltrating in character and apparently arose 


from the region of the roof of the fourth ventricle Examination of the ventricles did 
not show any enlargement as from an hydrocephalus, and the other tissues of the brain 
were found to be normal The meninges were not involved 
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Pic. 3 Astrocytoma It will be noted that the tumor is of loose construction and 
is composed essentially of astrocytes with neuroglia fibrillw and scattered nuclei anc 


there are areas ot cystic degeneration 
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Fia. 4. Astrocytoma. G. W., aged ten years, from the service of the Orthopaedic 
Hospital had a history for over one year of a slowly increasing headache, diplopia 
visual defect and epileptiform attacks and with a choked disk of 3 to 6 diopters and 
retinal hemorrhages. No history of vomiting \t operation a right parietoéccipita 
subcortical glioma was found which on pathologic examination proved to be a fibrillary 
astrocytoma 
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Kia. 5. —Spongioblastoma This patient was aged two years and from the service 
} 


of the Children’s Hospital. Much antemortem confusion existed concerning het 
diagnosis Tuberculous meningitis, tuberculoma, encephalitis, lead poisoning 
and brain tumor were some of the various diagnoses made prior to autopsy She 


showed the usual sVvmptom complex ol a midceerebellar glioma lesion heretofore 
referred to. The internal hydrocephalus resulting from pressure on the iter is 


clearly shown 


Fic. 6.--Spongioblastoma. The cells are markedly irregular in appearance and 
their nuclei vary greatly in size and shape and true giant cells are found. Mitotic 
figures are numerous and round, long, pear-shaped and even star-shaped cells are 
found. Extensive hemorrhages frequently occur into these lesions due to hyali: 


degeneration of the walls of the bloodvessels. This tumor is in the midst of cerebellar 
tissue. It consists of an irregular collection of cells that are of a glial nature. They 
have irregular oval nuclei, with a tendency to palisade arrangement The cytoplasm 
is fairly distinct No large cells such as giant cells are to be seen. Microseopi 


diagnosis: Glioma—spongioblastoma 
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Figs. 7 and 8S Medullablastoma. Report microsco} 
tumor comes under the general heading of gliomas The 
vary, but for the most part they fit in with what |} been described by Ba 
( ushing as ‘medulloblastomas,’ but othe glial-tvpe cells are reser = 
this type of tumor Neuroblasts and spongioblasts are present to om 
The connective-tissue stroma, which has a tendency livide the tur ru 

han in the usual blastom 


islets. is a little more abundant 
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The astrocytoma contains astrocytes of the protoplasmic or 
fibrillary types. The protoplasmic type is a soft, quickly degenerat- 
ing, cystic type of tumor. No fibrille can be demonstrated. The 
fibrillary astrocytomas are a very common tumor composed of 
fibrillary cells. ‘They show many neurologia fibrille and scattered 
nuclei. Very few blood vessels are seen. ‘They are prone to cystic 
degeneration, and they are in general of a very loose construction. 

C. Spongioblastomas. Other histopathologic types of glioma 
quite common in childhood are the spongioblastomas, multiforme 
and unipolare. These tumors are prone to undergo degenerative 
change as well as having no characteristic architecture. 

D. Pseudohydrocephalus. Numerous cases developing hydro- 
cephalus which have been considered idiopathic in origin, have at 
necropsy proven to be cases of microscopic gliomas occluding the 
iter. ‘These growths have been sufficient to produce internal hydro- 
cephalus but not large enough to be noted macroscopically. Had 
the patient been able to survive the hydrocephalus for a sufficiently 
long time, the microscopic growth would have assumed macroscopic 
proportions. 

Ventriculography and Encephalography. Ventriculography and 
encephalography are substantiating diagnostic procedures that are 
often of very great value as a localizing method in determining 
whether a tumor be supratentorial or infratentorial and in such 
instances either of these two procedures may be of great value, but 
they are at the same time a matter of considerable danger to the 
patient. I have seen two patients rapidly succumb following 
encephalographic technique. This operation should only be 
performed by those who are skilled in its technique and cognizant 
of its dangers and it is not to be considered a short cut to determine 
tumor localization. Its value as a diagnostic measure is not by any 
means equal to the information that may be given by a thorough 
neurologic examination. 

The Fetal-rest Theory of the Genesis of Tumors. Inasmuch as a 
great proportion of these tumors are formed of primitive embryonal 
tissue it is of interest to surmise as to their genesis. It is known that 
the cells forming the cerebellum migrate in an extraordinary way 
during early embryonic life, and it has been thought that in this 
situation groups of cells may become isolated and retarded in their 
development and remain in this location as a “fetal rest.” Pfleger'® 
found such heterotopic cellular groups in the region of the fourth 
ventricle in 75 out of 400 supposedly normal cerebellums. If cells 
of this type should multiply in a neoplastic manner then one of the 
types of gliomata would be the expected type of growth. 


Case Reports. In further support of this ‘‘fetal-rest” theory I wish to 
refer to two cases of cerebellar tumors occurring in identical twins at the 
Children’s Hospital in Philadelphia. These cases are of interest because of 
the occurrence of cerebellar tumors in twins that were apparently of the 
monozygotic or identical type. The illustrations are those of tissue from 
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the first twin who died. It was impossible to obtain the consent of the 
parents for the necropsy on the second. However, there is little doubt that 
the diagnosis of the lesion in the second was cerebellar tumor. The exact 
location and histopathologic type of this tumor is, of course, not known. 

The first twin died in December, 1924, at the age of six and a half years. 
The second died in March, 1927, when eight and a half years of age. At 
the time of the death of the first twin the second had not shown any symp- 
toms of illness and because of this, I was unable to obtain measurements of 
both twins, particularly the patterns of their palms and soles. 

My reason for believing that these children were of the monozygotic 
type was because of their striking similarity. The boys were born at term 
without artificial aid; both weighed 5} pounds; they were so identical in 
appearance that it was necessary to tie a ribbon around the wrist of John in 
order to differentiate him from his brother Jules. The similarity as they 
grew up through babyhood was striking. Both had dark brown curly hair, 
dark brown eyes, and dark olive skin, and they were of the same size and 
stature. The boys began to walk at the age of twelve months and to talk 
at fourteen months; they showed the same mental, physical and emotional 
characteristics. Both were fond of the same sort of food, and exhibited an 
extraordinary eagerness to play with fire. The mother said that they were 
much more mischievous and prone to get into trouble than any of her other 
children. When they were two years of age, Jules developed broncho- 
pneumonia and following this his physical growth was retarded and John 
began to outstrip him in height and weight and to become more robust. 


Case I.—Jules, the smaller of the two, was taken sick in October, 1924, 
with headache, which gradually increased in severity and frequency; this 
was soon followed by projectile vomiting and disturbance in walking. In 
the latter part of November he was taken to the Children’s Hospital in 
Philadelphia, where he had several generalized convulsions and where he 
died on Christmas Day, 1924. Ophthalmologic examination at the hospital 
had revealed bilateral choked disk with an elevation of from 3 to 4 diopters 
above the retinal level. The eyeballs were parallel and there were no 
apparent extraocular palsies. A lumbar puncture had been performed 
without untoward results. The routine examination of the spinal fluid did 
not reveal any abnormalities. 

Microscopic Study. (Dr. N. W. Winkleman, Philadelphia General 
Hospital.) “The tumor comes under the general heading of gliomas. The 
types of cells present vary, but for the most part they fit in with what has 
been described by Bailey and Cushing as ‘medulloblastomas,’ but other glial 
type cells are present as is common in this type of tumor. Neuroblasts and 
spongioblasts are present to a small degree. The connective-tissue stroma, 
which has a tendency to divide the tumor up into small islets, is a little 
more abundant than in the usual blastomas.”’ 


CasE II.—John, the more robust of the twins following Jules’ attack of 
pneumonia, became sick in September, 1926, with gradually increasing head- 
ache, projectile vomiting and disturbance in walking, exactly the same symp- 
toms that the mother had noted in Jules. The boy would suddenly put 
both hands to his head and scream with pain. This act would frequently be 
followed by sudden projectile vomiting without nausea. He soon developed 
a distinctively cerebellar gait and became constipated. About Christmas 
Day, 1926, he had a series of generalized convulsions lasting several hours 
and after these attacks he was unable to walk and was confined to bed. 
Subsequently, he became totally blind in the right eye and the vision of the 
left eye was limited to perception of light. He developed a skew deviation 
of the eyeballs and bilateral deafness. The ophthalmologic report of Dr. 
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Warren Reese showed 4 diopters of choking in the right disk and 3 diopters 
in the left disk, with marked blurring of each. The family would not permit 
the child to be taken to a hospital and he died at home in March, 1927. 


A review of the literature to date has failed to reveal any recorded 
instance of cerebellar tumors occurring in identical twins. 

Newman" states that if twins are alike structurally, they must be 
alike functionally. A pair of twins with identical brains should have 
identical mental development at birth, but further mental develop- 
ment depends on training and environment. ‘There is remarkable 
unity of thought and action in duplicate twins. 

Mitchell” reported 24 instances of the occurrence of mongolian 
idiocy in identical twins. His conclusions are that mongolism is a 
defect of the germ plasm and is against any theory that factors 
operative during pregnancy are at fault. Mongolism occurring in 
one of twins, the result of a single ovum pregnancy, has never been 
demonstrated. 

Abt in an article on “Diseases and Fate of Twins,” cites many 
inst ices of abnormalities, deformities, diseases and defects in 
simu.r and dissimilar twins, but does not make any mention of 
identical cerebellar tumors. 

Murray in his treatise on ““I'wins in Health and Disease,” does not 
mention this condition. 

I believe that the identical occurrence of cerebellar tumors in 
monozygotic twins may be construed as evidence supporting the 
constitutional factor in, and especially the “fetal rest’’ theory of, 
the development of neoplastic tissue. There can be little doubt 
that the twins had cerebellar neoplasms in similar situations, and, 
as it is believed that monozygotic twins develop as a result of the 
splitting of a single fertilized ovum, I am of the opinion that both of 
these tumors were due to a ‘fetal rest’’ of embryonic tissue remain- 
ing there in a quiescent state from the time of the splitting of the 
original single ovum until some years later when some factor 
stimulated the neoplastic growth of this group of embryonic cells in 
each twin. 

In further support of the ‘fetal rest’’ theory, as noted in the 
occurrence of similar organic diseases in identical twins, Wolfsohn 
and Wilson™ at the 1928 meeting of the American Neurological 
Association reported four sets of identical twins with identical 
diseases: (1) Congenital nuclear ophthalmoplegia; (2) Little’s 
disease with similar congenital anomalies; (3) epilepsy and goiter; 
(4) diabetes mellitus, developing in each twin at fifty-two years of 
age, and both twins dying at the age of fifty-nine years of an acute 
apoplexy. These authors emphasize the importance of the concep- 
tion that identical twins are biologically one individual, physically 
two individuals. 

Summary. 1. Brain tumors occur with relative frequency in 
infancy and childhood. 
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2. The ratio of juvenile to adult cases in this series is 1 to 14, and 
their favorite location is in the cerebellum, occurring in this situation 
in more than 60 per cent of the cases. 

3. There is a somewhat general symptomatology: a history of a 
rather rapid onset in which the child becomes suddenly ill with 
vomiting and headache, which is soon followed by drowsiness and 
signs of increasing intracranial pressure as noted by a rapidly 
developing choked disk with retinal hemorrhages, disturbance of 
gait, and enlargement of the head and MacEwan’s “cracked-pot” 
sign in infantile cases, plus the localizing symptoms of the growth 
which may be determined by careful neurologic examination. 

4. The usual types of tumors encountered are the tuberculomas, 
the congenital tumors, and those of the glioma group. Statistics of 
recent date compared to those of twenty years ago show the lessen- 
ing frequency of the tuberculous growths. The congenital tumors 
are generally suprasellar lesions and produce symptoms of dyspitui- 
tarism. The glioma group preponderate in childhood both as 
regards number and malignancy. They are the preadolescent tumor 
and they constitute about 75 per cent of the new growths in pre- 
adolescent brains, and 40 per cent of all brain tumors. In childhood 
they usually occur in the midcerebellar region, arising from the roof 
of the fourth ventricle and projecting into the vermis. This situa- 
tion places them in the most critical position to endanger life and to 
produce an early internal hydrocephalus by pressure on the iter. 

5. The “fetal-rest” theory of the genesis of neoplastic growths is 
supported by the identical occurrence of cerebellar tumors in 
monozygotic twins, as reported in this article. 

6. A plea is made for the earlier recognition of cerebral neoplasms 
in children with obscure head symptoms. 

7. Surgical and electrotherapeutic measures are available for the 
cure and alleviation of distressing symptoms in these patients. 
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THROMBOANGITIS OBLITERANS: 


MetTuHops oF DIAGNOSIS OF CHRONIC OCCLUSIVE ARTERIAL LESIONS 
DISTAL TO THE WRIST WITH ILLUSTRATIVE CASEs.* 


By V. ALLEN, M.D., 


FELLOW IN MEDICINE, THE MAYO FOUNDATION, ROCHESTER, MINN. 


SEVERAL clinical syndromes of thromboangiitis obliterans have 
been well described.'?*“*.7_ With the increasing literature on the 
subject awareness of the disease has been instilled into the con- 
sciousness of the physician and it is now more widely recognized. 
Unfortunately, however, reports of cases diagnosed Raynaud’s 
disease or erythromelalgia, which obviously are cases of thrombo- 
angiitis obliterans, are still being issued. The redness of the 
extremity is attributed to erythromelalgia and the color changes 
with change in environmental temperature to Raynaud’s disease, 
and yet, color of the extremity and color changes like those of 
Raynaud’s disease are of themselves without value.?*** Reports 
of the sort mentioned, and others in which inadequate data are given, 
lend confusion to the literature, and one who reviews it must discard 
many reports. Such errors are avoidable. There is nothing 
difficult about the investigation of cases of suspected vascular 
disease. Accurate diagnosis is not aided by time-consuming 
mechanical contrivances; they are usually unnecessary. Critical 
examination by vision and palpation, and simple tests reinforced 
with an intelligently procured anamnesis, are sufficient. 

Thromboangiitis obliterans may be defined as an inflammatory 
disease of the arteries and veins of the extremities, with resultant 
occlusion. It is commonly assumed that the palpable arteries are 
involved (dorsalis pedis, posterior tibial, popliteal, femoral, ulnar, 
radial, brachial), but this is not necessarily so. These arteries may 
be normal, but arteries distal to them may be affected. This is 
logically as well as clinically true, since there is no peculiarity of the 
disease which indicates that the superficially placed vascular struc- 
tures must be included in the obliterative process. 

Constam has described primary involvement of the upper extrem- 
ities, with occlusion of the ulnar and radial arteries. Buerger has 
presented the differentiating points in diagnosis of involvement of 
the vascular system of the upper extremities. The syndrome of 
thromboangiitis obliterans, with normal pulsations in the usually 
palpable arteries, has been described as occurring in the lower 
extremities.‘ Following, is a presentation of methods of diagnosis of 
occlusive lesions in arteries distal to the wrist: 


* Work done in the Division of Medicine, The Mayo Clinic. Submitted for pub- 
lication, February 1, 1929, 
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Methods of Diagnosis. /nvolvement of the Ulnar or the Radual 
Artery. Occlusion of the ulnar or the radial artery distal to the 
wrist could not be localized by the usual means, since postural color 
changes, diminished pulsation of these arteries at the wrist, and 
lowered cutaneous temperature, might be absent due to the free 
arterial inflow through the uninvolved vessel. By the following 
simple test, such a lesion could be accurately diagnosed. ‘The hands 
of the patient are held in front of him or over his head. The 
examiner stands at the side of or in front of the patient. If obstruc- 
tion of the ulnar artery is suspected, the radial arteries are located 
by their pulsations; the examiner places one thumb lightly over each 
radial, with the four fingers of each hand behind the patient's wrist, 


Fic. 1.—First step of the compression test on the radial artery. Blood has been 
expelled from the hands by clinching them. . The fingers of the examiner are about to 
compress the artery. 


thus holding the wrist lightly between the thumb and fingers 
(Fig. 1). The patient closes his hands as tightly as possible for a 
period of one minute in order to squeeze the blood out of the hand; 
the examiner compresses each wrist between his thumb and fingers, 
thus occluding the radial arteries; the patient quickly extends his 
fingers partially while compression of the radial arteries is main- 
tained by the examiner. The return of color to the hand and fingers 
is noted (Fig. 2). In individuals with an intact arterial tree the 
pallor is quickly replaced by rubor of a higher degree than normal, 
which gradually fades to the normal color. If the ulnar arteries are 
occluded, pallor is maintained for a variable period, due to the 
obstruction to arterial inflow in the two main channels; the radials 
are obstructed by the examiner’s thumbs, the ulnars by the occlusive 
lesions. Repetition of the test with the examiner’s thumbs compress- 
ing the ulnar arteries demonstrates the presence or absence of such 
a lesion in the radial arteries. 


~ 
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The pulsations in the ulnar artery at the wrist are frequently hard 
to estimate, and this test is of distinct value in suspected occlusion 
of this artery at or above the wrist. Although usually unnecessary, 
for pulsations of the radial artery are usually estimated with ease, 
the test is of value in suspected lesions of the radial artery at the 
wrist. 

Involvement of the Digital Arteries. Abnormal postural color 
changes present in all digits may be due to a lesion more proximal 
than the digital arteries. Excessive pallor after two minutes of 
elevation and abnormal rubor after the same period of dependency 


Fic. 2.—Second step of the compression test on the radial artery. Arteries have 
been compressed. Color has returned to the right hand but pallor is prolonged in the 
left, demonstrating occlusion of the left ulnar artery. 


in one or more fingers, to the exclusion of the others, usually means 
involvement of the arteries of the fingers in which excessive postural 
color reactions are observed. Irregular distribution of excessive 
postural color reactions indicates irregular involvement of the 
digital arteries. Lowered surface temperature of these digits is 
further confirmation. Other tests of value are the stroke or pressure 
reaction and determination of the state of pulsations in the digital 
arteries. ‘The former test is carried out by inducing pallor of the skin 
of the suspected digit by pressing it for five seconds between the 
examiner's index finger and thumb or by the examiner stroking the 
finger heavily, the so-called ironing out of the normal color. In 
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normal individuals, the induced pallor is replaced by normal or 
slightly increased rubor as soon as the pressure is removed. In 
individuals with obstruction of the digital arteries, the pallor is 
maintained for a prolonged period. ‘The test is best carried out with 
the hands elevated. 

Pulsations of the digital arteries are difficult to palpate. Fre- 
quently immersion of the hands in warm water will make pulsations 
demonstrable. Palpation is best carried out by holding each finger 
separately, at the base, between the index finger and thumb, in 
such a manner as to have a palpating finger over the digital artery 
of each side. Pulsations frequently can be demonstrated sub- 
jectively by interlocking the fingers, but localization of an occlusive 
lesion is difficult. Further aid in the study of lesions of the digital 
arteries is derived from the use of the sphygmomanometer cuff. A 
small cuff is wrapped around the base of the finger and inflated well 
above the systolic blood pressure. Deflation should be slow, and 
pulsations, if present, are usually felt subjectively as the pressure is 
lowered below the systolic blood pressure. Oscillations in the needle 
are, as a rule, not visible. This method does not give sharp results, 
but is an adjunct to other methods of diagnosis. 

Illustrative Cases. The first case illustrates occlusion of the left 
ulnar artery only (Fig. 3a). It is of a right hand and gives the 
method of demonstration. 


Case I.—A Cuban male, a resident of Cuba, was examined at The Mayo 
Clinic October 10, 1928. He had been an excessive smoker, using about 
sixty cigarettes and four cigars daily. In October, 1927, there had been 
gradual onset of moderately severe, aching pain in the fourth and fifth 
fingers of the left hand. This had been associated with coldness of these 
fingers and cyanosis under the finger nails on exposure to cold. About the 
same time, two small, cutaneous nodosities had appeared on the radial side 
of each of the third, fourth and fifth fingers, one over each phalangeal joint. 
The condition of the patient had been diagnosed endarteritis obliterans and 
treatment had been instituted; this had consisted of prohibition of smoking, 
a milk diet, diathermy, protection from cold, and intravenous medication. 
In one month all symptoms disappeared, and he returned to The Mayo 
Clinic only for detailed information regarding his condition. The general 
physical and complete neurologic examinations, and the usual laboratory 
tests, including roentgenographic search for cervical ribs, were essentially 
negative. The hands appeared normal on close inspection, their tempera- 
ture was normal, and there seemed no change in circulatory efficiency. All 
arteries of extremities pulsated normally except the left ulnar and right 
dorsalis pedis arteries, in which pulsations were questionably diminished. 
The usual methods then failed to demonstrate any definite arterial lesion. 
The compression test was used on the radial arteries. Appearance of the 
reddish color was rapid in the right hand, comparing favorably with the 
normal. In the left hand, a high degree of pallor was present for approxi- 
mately twenty seconds (Fig. 2), passing then into a light shade of a grad- 
ually deepening, and reaching a color similar to that of the right hand in 
about one and a half minutes. Repetition of the test with compression of 
org weed a instead of the radials disclosed normal return of color in 
both hands. 
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Comment. The diagnosis of thromboangiitis obliterans was 
based on the demonstration of a chronic occlusive arterial lesion, 
apparently of local origin, in an individual who used large amounts 
of tobacco and who did not have clinically demonstrable arterio- 
sclerosis. All tests for involvement of the digital arteries were 
negative. 


Fic. 3.—The occlusive lesions in the three illustrative cases. Localization is not 
as accurate as indicated. The radial and ulnar arteries are numbered 1 and 2 respec- 
tively. 


The second case illustrates occlusion of the left ulnar artery and 
digital arteries of the right second and third fingers (Fig. 3b). 


Cass II.—A gentile farmer, aged fifty-seven years, was examined in The 
Mayo Clinic because of a condition other than vascular disease. For nine 
years there had been pallor and numbness, on exposure to cold of all distal 
phalanges, except the thumbs. Ina warm atmosphere, normal color quickly 
returned. The condition had not progressed. General physical and labora- 
tory examinations revealed nothing significant. Pulsations were absent 
from the left ulnar artery and the compression test on the left radial artery 
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gave results similar to those described in Case lL. The responses with com- 
pression of the left ulnar and right ulnar arteries and of the right radial 
artery were considered normal. Elevation of the hands for five minutes 
gave a normal response, except in the second and third fingers of the right 
hand, where a definite degree of abnormal pallor appeared. These fingers 
were objectively cold and after pressure had been made on them or the color 
ironed out, pallor persisted for a prolonged period. 


Comment. The compression test on the radial arteries localized 
a lesion in the left ulnar artery. Some evidence of this was given 
by the absence of pulsations, but recognition of pulsations in ulnar 
arteries is frequently difficult in individuals with supposedly normal 
peripheral arterial trees. The compression test is then a valuable 
adjunct in the recognition of a condition of obstruction in the ulnar 
artery at the wrist, and in portions of it distal to the wrist. It is of 
less, but distinct, value in similar involvement of the radial arteries. 
Abnormal postural color changes, and lowered surface temperature 
and slow return of color after pressure of the second and _ third 
fingers of the right hand indicated occlusion of these digital arteries. 
The diagnosis lay between arteriosclerotic disease with occlusion and 
thromboangiitis obliterans. The patient’s age is near the upper 
age limit for thromboangiitis obliterans. His nationality offers no 
difficulty to such a diagnosis. Although the general impression is 
that thromboangiitis obliterans is a disease of Hebrews, only about 
50 per cent of 300 patients in our series were Hebrews. There was 
clinical evidence of arteriosclerosis of only a mild degree, and this, 
coupled with the lack of progression, further favors the diagnosis of 
thromboangiitis obliterans. Since arteriosclerotic disease is degen- 
erative in nature it is usually progressive; thromboangiitis frequently 
becomes quiescent. 

The third case illustrates occlusion of the distal portion of the right 
ulnar artery and digital arteries of the second, third, fourth and 
fifth fingers of the right hand (Fig. 3c), and the pain of finger claudi- 
cation. 


Case III.—A Scotch-Irish farmer, aged thirty-six years, was examined at 
The Mayo Clinic December 13, 1928, because of coldness of the fingers of the 
right hand. He had been a moderate smoker, using a can of tobacco weekly. 
There was no history of preceding phlebitis, trauma or freezing of the hands, 
In September, 1928, he had noted that the index finger of his right hand at 
times became very cold as far proximally as the second phalangeal joint. 
Shortly after this, the same trouble had appeared in the third, fourth and 
fifth fingers. Still later he had noted pallor and numbness of these parts 
after exposure to cold, followed by cyanosis on warming. For a month 
previous to examination, pain could be induced in the involved fingers by 
rapid alternate extension and flexion. Ten days before admission he had 
noted a small, movable mass, about | cm. in diameter, in the palm of the 
right hand. General physical examination and routine laboratory tests 
revealed nothing that was considered of importance. The pupils reacted 
slowly to light. Roentgenographic examination of the cervical spine dis- 
closed rudimentary cervical ribs. Neurologic examination revealed dimin- 
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ished perception to pain, over the palmar surface of the third, fourth and 
fifth fingers, graded 2, and over the dorsal surface of the right hand, 
graded 1. This was increased following exposure to cold. The posterior 
tibial, dorsalis pedis, radial, and ulnar arteries pulsated normally. Tests for 
vascular insufficiency, such as determination of surface temperature and 
effects of posture on color, were negative in the feet. When the hands were 
tightly closed for thirty seconds, then quickly opened, the return of normal 
color was much delayed in the fingers of the right hand only. When 
pressure was applied to the ulnar arteries the result was the same. With 
compression of the radial artery, the entire right hand participated in the 
delayed response. The second, third, fourth and fifth fingers had a lowered 
temperature, graded 2 to 3. When elevated for two minutes, pallor 
graded 1 was present at the distal portion of these digits, but only a minor 
degree of rubor was evident with prolonged dependency. Further evidence 
of arterial occlusion was demonstrated by the sphygmomanometer cuff. 
At no time was there subjective evidence of arterial pulsation of the second, 
third, fourth and fifth fingers, and the sphygmomanometer needle did not 
oscillate. The diagnosis was chronic obstructive arterial disease of local 
origin involving the right ulnar artery and the arteries of the second, third, 
fourth and fifth fingers of the right hand. The age of the patient makes the 
diagnosis of thromboangiitis obliterans tenable. The pain in the finger was 
clearly that of claudication, a rare symptom in this situation. 


Discussion. The differential diagnosis of diseases affecting the 
peripheral arteries has been presented elsewhere.'**45* The scope 
of this paper does not allow presentation of this subject. In brief, 
the objective evidence of chronic occlusive arterial disease, such as 
thromboangiitis obliterans and arteriosclerotic disease, rests largely 
on demonstration of diminution or absence of pulsation in the 
arteries and on abnormal postural color reactions. Emphasis should 
be placed on the method of examination. A patient with suspected 
arterial disease should not be considered completely examined until 
the patency or occlusion of all arteries possible, the effect of posture 
on the color, and the skin temperature have been investigated. The 
condition of patency in arteries is usually determined by palpation 
of pulsations. This is inadequate alone and handicaps the examiner 
in cases in which the occlusive lesion is distal to the point of usual 
palpation. Additional information can be gained from the compres- 
sion test performed on ulnar or radial arteries, since, by examination 
of many normal individuals, a fairly constant color reaction has been 
established. This method is based on the assumption that rapidity 
of the return of color of the skin after blanching depends on the 
patency of the deep circulation. Thus, with the radial artery closed 
by pressure (Fig. 2), the rapidity of the return of color depends on 
the patency of the ulnar artery. The test is comparable with the 
circulatory efficiency test, a widely used method. The compression 
test on the ulnar or radial artery is an additional diagnostic aid and 
is of distinct value in localizing lesions of the ulnar or radial artery 
distal to the point of usual palpation at the wrist and in cases in 
which involvement cannot be definitely demonstrated or excluded 
by palpation. As such, it is entitled to wider use. The methods 
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described for demonstrating occlusion of the digital arteries do not 
always give concise results but are valuable in the examination of 
suspected cases. 

The cases presented demonstrate the patchy nature of the 
disease: in one instance, there was involvement of the ulnar artery 
alone; in another, of the left ulnar and the arteries of the right 
second and third fingers; in still another, the ulnar artery distal to 
the wrist and the digital arteries of the second, third, fourth and 
fifth fingers. The cases also illustrate the need for the tests devised 
since localization could not be accurately made without them. 

Summary. Methods of diagnosis of chronic obstructive disease 
of the distal arteries of the upper extremities are presented. Three 
illustrative cases are presented. 
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THE CAUSE;OF ARTERIOSCLEROSIS.* 


By Ext Moscucowitz, A.B., M.D., 


ASSOCIATE PHYSICIAN, MOUNT SINAI HOSPITAL; CONSULTING PATHOLOGIST, BETH 
ISRAEL HOSPITAL, NEW YORK. 


(From the First Medical Service, Mt. Sinai Hospital, New York City.) 


THE study of the etiology of arteriosclerosis has thus far been 
confined almost entirely to the grosser arteries of the greater circula- 
tion. This affords but a limited perspective of the problem; because 
such a study leaves out of consideration: (1) the incidence and 
genesis of arteriosclerosis of the pulmonary circulation; (2) observa- 


* Read before the Section on Internal Medicine, New York Academy of Medicine, 
March 19, 1929. 
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tions upon capillary sclerosis; (3) sclerosis of the venous system; 
(4) sclerosis of the valves and the chambers of the heart. An 
investigation of the lesions in each of these components of the 
vascular bed throws its own particular light upon the problem of the 
etiology of arteriosclerosis, so that taken together these evidences 
bring to my mind fairly convincing proof that intravascular pressure 
is the main, if not the only cause of arteriosclerosis. 

To investigate the etiology of arteriosclerosis by studying the 


-| 


Fic. 1.—Case of hypertension of the lesser circulation (mitral stenosis) in an 
individual aged twenty-six years, showing normal aorta and intense sclerosis of pul- 
monary arteries. 


arteries of the greater circulation alone, as is the custom, is like 
trying to understand the architecture of a building by investigating 
one of the rooms. 

I. Incidence and Genesis of Arteriosclerosis of the Pulmonary Cir- 
culation. The strongest light upon the problem is shed by the ob- 
servations of arteriosclerosis of the pulmonary circulation. The 
literature on arteriosclerosis of the lesser circulation is extensive 
and has been summarized by Ljungdahl,' Posselt,? Miller* and more 
recently by Schultz.‘ Strangely, the deep significance underlying 


| 
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the sequence and incidence of pulmonary arteriosclerosis in regard 
to the broad problem of etiology is not realized, although here and 
there one finds a stronger or lesser suspicion. The reasons for this 
failure are: (1) that the study of pulmonary arteriosclerosis has been 
handled as an isolated problem without relation to the circulation 
as a whole; (2) because the physiologic conditions underlying the 
genesis of the arteriosclerosis have not been properly evaluated; (3) 
because only too frequently the arteriosclerosis has been regarded 


Fig. 2.—Case of hypertension of greater circulation (glomerulonephritis) in an 
individual, aged forty-two years, showing arteriosclerosis of aorta; pulmonary artery 
normal. 


as a primary phenomenon; (4) because certain supposed causes of 
arteriosclerosis have not been subjected to sufficient analysis. 
Certain facts are sufficiently realized: (1) that arteriosclerosis 
limited to the general circulation can occur without the slightest 
evidence of arteriosclerosis in the pulmonary circulation; (2) that 
arteriosclerosis in the pulmonary circulation can occur without any 
being present in the greater circulation. ‘These facts must not be 
regarded as exceptional; they are the usual findings. Examples of 
each of these instances are shown in Figs. 1 and 2. The conclusion 
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is inevitable that when such an independence exists, the cause of the 
arteriosclerosis in one circulation must be absent in the other and 
vice versa; and in the exceptional instance in which it is found in 
both, the same cause must be operative in both circulations. 

In the elucidation of our thesis, it will be best to study the condi- 
tions under which arteriosclerosis of the pulmonary circulation 
occurs. In a previous publication’ | summarized such conditions. 
They are, in the order of frequency: mitral disease, long-standing 
emphysema, cases of marked diminution in lung volume, certain 
cases of marked scoliosis, pleural adhesions, open ductus Botalli 
and in communications between the right and left hearts. 

The common factor in these conditions is the increase in pul- 
monary vascular resistance. The mechanisms whereby these 
lesions produce such an increased resistance are set forth in the 
earlier publication. The pulmonary circuit is less able to withstand 
hypertension than the systemic circulation, because the capillaries 
are more constantly in use, while normally the systemic capillary 
bed is particularly inactive (Krogh). Furthermore, the collateral 
circulation between the pulmonary circulation and the aorta is 
entirely a capillary one between the pulmonary and _ bronchial 
arteries (Miller®), and offers little outlet for pulmonary pressure. 


TABLE I, 


Total number of pulmonary arteriosclerosis cases observed during 
the years 1926 and 1927 equal 50. 

During these years there were 770 autopsies which give an inci- 
dence of pulmonary arteriosclerosis of 6.5 per cent. Of these 50 
cases, 38 (4.9 per cent) showed arteriosclerosis of the greater circula- 
tion in addition to arteriosclerosis of the pulmonary circulation. 

Twelve (1.5 per cent) showed pulmonary arteriosclerosis alone. 

The causes of the pulmonary arteriosclerosis were: 


Mitral stenosis (alone) . 12 cases 
Emphysema (alone) 10 cases 
Pleural adhesions (alone) 9 cases 
Mitral stenosis and adhesions 3 cases 
Mitral stenosis and emphysema 1 case 
Emphysema and adhesions 4 cases 
Mitral insufficiency 4 cases 
Senility 3 cases 
Chronic pneumonitis and pleural adhesions 1 case 
Mitral stenosis and adhesive pericarditis 1 case 
Mitral insufficiency and pleural adhesions 1 case 
Pulmonary neoplasm 1 case 


In the 12 cases in which arteriosclerosis of the pulmonary circula- 
tion alone was found, the causes were: 
Mitral stenosis 9 cases 


Emphysema 2 cases 
Mitral stenosis and adhesions 
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All evidence, therefore, seems to show that arteriosclerosis of the 
pulmonary circulation is practically always secondary to a condition 
in which increased tension within the lesser circulation can be 
predicated. Under no other conditions, as far as has been observed, 
does pulmonary arteriosclerosis occur. The question as to whether 
pulmonary arteriosclerosis is ever primary will be discussed later. 

The clinical features and circulatory dynamics of persistent 
hypertension of the lesser circulations | have set forth in a previous 
communication.® 

Pathology of Arteriosclerosis of the Pulmonary Artery. My 
observations upon 50 cases agree with those of Ljungdahl, Posselt 
and others that the lesions are identical with those found in arterio- 
sclerosis of the greater circulation. The lesions are diffusely scattered 
throughout both smaller and larger branches. I cannot subscribe 
to the observation of Miller,? who found in some instances lesions 
in the smaller radicles with the larger branches practically intact 
and vice versa. As in arteriosclerosis of the greater circulation, the 
artery is, as a rule, dilated. There is intimal thickening fatty 
infiltration of the intima, hyperplasia of the elastica, thickening of 
the media, fatty infiltration in the intima, hyaline change and only 
rarely calcification. 

The infrequency of calcification in arteriosclerosis of the pul- 
monary vessels is confirmed by many observers, notably Ljungdahl, 
Fisher? and Hornowski.* Extensive atheromatous deposits com- 
parable to those seen in advanced arteriosclerosis of the greater 
circulation are, in my experience, unusual. 

In short, the pathology of arteriosclerosis of the gross pulmonary 
vessels differs from those of the greater circulation only in the mean 
intensity of the process. The reasons for the lessened intensity of 
atheroma and calcification in the pulmonary tree are speculative 
and beyond the scope of this study. 

The lesions of the alveolar capillaries in arteriosclerosis of the 
pulmonary vessels are of profound significance. Strangely, these 
lesions have been practically ignored in studies of arteriosclerosis of 
the pulmonary artery. They are not even mentioned in the exten- 
sive monographs of Ljungdahl and of Posselt. These capillary 
lesions are characteristic and pathognomonic of hypertension of the 
lesser circulation and its attendant arteriosclerosis. 

Normally, the capillaries in the wall of the alveolus of an unin- 
jected lung are barely visible. All one notes is here and there a 
narrow slit, usually filled with a single red blood cell. The wall of 
the alveolus is narrow, uniform in thickness, and with the exception 
of an occasional bulge of an alveolar epithelium seen in cross section, 
the alveolar lining is quite smooth (Fig. 3). 

In arteriosclerosis of the lesser circulation, on the other hand, 
profound changes are noted. The most notable change is a beaded 
appearance of the alveolar wall (Figs. 4, 5,6, 7). The beading is the 


Fic. 4.—Lung in hypertension of the lesser circulation (mitral stenosis) showing 
headed appearance of alveolar wall due to dilated and slightly thickened capillaries 


Early phase of arteriocapillary fibrosis. 
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Fic. 5.—Lung in hypertension of lesser circulation (mitral 
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Fic. 6.—High power of arteriocapillary fibrosis of the lung due to hypertension 
of the lesser circulation (mitral stenosis). Note beaded appearance of the alveolar 
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tension of the lesser circulation (mitral stenosis) showing marked thickening of the 
alveolar wall, the result of dilatation and marked fibrosis of the capillaries and infil- 
tration with fibroblasts 
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result of enlargement of the capillaries. In advanced cases the 
enlargement is so great that it forms veritable knobs or peduncles 
within the lumen of the alveolus (Fig. 8). The enormous extent 
of the capillary widening can be gauged by noting that many capil- 
laries have room for as many as 6 red blood cells within the lumen. 
As a consequence of this dilatation there is widening of the alveolar 
septa with corresponding contraction of the alveolar spaces, which 
is often extreme in advanced cases. This contraction is undoubtedly 
one of the reasons for the diminished alveolar capacity observed in 
most instances of cardiac disease (Peabody®). At the same time, 
the capillary wall is thickened, and in advanced cases, this thicken- 
ing is considerable. Such thickening must necessarily contribute 
appreciably to an interference in the exchange of oxygen, and 
accounts in part for the anoxemia characteristic of hypertension of 
the pulmonary circuit. In a few cases | have noted distinct hyalin- 
ization of the wall of these capillaries, sometimes in considerable 
stretches of the alveolar walls. 

If the disease is of long standing, the increase in pericapillary 
connective tissue becomes so great that the alveolar wall becomes 
enormously thickened so that it may give rise to a true interstitial 
infiltration. This thickening is due not only to the enormous 
increase in fibrillar connective tissue but also to a cellular infiltra- 
tion of fibroblasts (Fig. 9). 

Finally, in very advanced cases, a true obliteration of alveoli 
occurs; the newly-formed connective tissue becomes deposited in 
comparatively enormous masses and the lung morphology reverts 
to the embryonal type, a change characteristic of all long-standing 
interstitial changes within the organ from whatever cause, for 
example, tuberculosis, syphilis, and so forth (Fig. 10). These 
changes are seen commonly in lungs that have been infarcted, and 
the transition from the recent infarct to this scar stage can often be 
traced. Infarction is not the only cause of the great increase of 
connective tissue. Usually when the latter is present we also find 
greatly sclerosed arterioles in the neighborhood with marked 
intimal thickening, so that the lumen is sometimes almost completely 
obliterated. Unquestionably, therefore, the sclerosis is the result 
of profound diminution in blood supply. 

Summarizing, therefore, the pulmonary lesions of hypertension of 
the lesser circulation can be described as an arteriocapillary fibrosis, 
a term first employed by Gull and Sutton. 

This is essentially the genesis of the lesions of the so-called “‘Stau- 
ungsinduration”’ of the lung. Indeed, the resemblance between the 
lesions of the pulmonary capillaries in hypertension of the lesser 
circulation and those of the glomerular capillaries in hypertension of 
the greater circulation (essential hypertension) is striking and in 
almost every respect they are identical. In the kidney, as in the 
lung, we find, progressively, thickening of capillary walls, hyaliniza- 
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tion and eventually connective-tissue transformation, with partial or 
complete obliteration of the glomerular tuft. In the kidney, also, 
the interstitium becomes affected with increase in fibrillar connective 
tissue and round-cell infiltration— the result, as in the lung, of partial 
or complete closure of the blood supply (MacCallum’’). 

We have every reason for believing, therefore, that the lesions of 
the kidney associated with essential hypertension resulting in what 
has been variously called, chronic diffuse nephritis, sclerotic kidney, 
and so forth, and those of the lung in cases of hypertension of the 
pulmonary circulation (Stauungsinduration) are identical. 

Indeed one can go further and say that in its broader and even 
finer features the pulmonary lesions here described are the same as 
the lesions of other viscera commonly noted in patients with hyper- 
tension of the greater circulation, notably the changes in the 
cardiac muscle in coronary sclerosis, in the brain in cerebral arterio- 
sclerosis, and in the pancreas in pancreatic sclerosis (island sclerosis, 
diabetes). 

In other words, arteriosclerosis should be viewed not as a disease 
of the arteries alone, but as one of the capillaries as well; and its 
manifestations, clinical and pathologic, are attended by diffuse 
involvement of most of the parenchymatous organs, especially the 
kidney, brain and heart, and to a lesser degree, the pancreas. Why 
the lesion in the greater circulation is clinically greater in one organ 
than the other is at present unanswerable. 

Arteriocapillary fibrosis of the lung, as I have described it, is 
designated in most treatises as “the lung of heart disease.”’ This is an 
error, for it is not found in any disorder of the heart that is not 
attended by an increased pressure in the pulmonary circuit. For 
instance, it is never found in pure aortic insufficiencies, in which 
hypertension of the lesser circulation is dynamically impossible. 
The lung in such instances is normal, as we would expect (Fig. 11). 
Theoretically, the vital capacity in aortic disease should be greater 
than in mitral disease. Ina recent study, Jones” found this to be so. 


Age Incidence of Arteriosclerosis of the Pulmonary Vessels. The 
following tables show the incidence in decades: 


TABLE II.—ALL CASES OF ARTERIOSCLEROSIS OF THE PULMONARY 
VESSELS, ASSOCIATED WITH ARTERIOSCLEROSIS OF THE 
GREATER CIRCULATION. 


Average 
Decade. 1 2 3 4 5 6 7 8 9 age. 
My series, 38 cases = _ 3 4 17 Ss 6 57.6 
Ljungdahl, 60 cases 1 4 11 8 8 6 8 12 2 49.9 


The youngest patient in my series was aged thirty-four years; the 
oldest eighty-six years. 

The youngest patient in Ljungdahl’s series was aged twenty-one 
years; the oldest eighty-six years. 
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TABLE ITI.~-CASES IN WHICH PULMONARY ARTERIOSCLEROSIS ALONE 
WAS FOUND. 


Average 
Decade. 1 2 3 4 5 6 7 8 9 age 
My series, 12 cases l 4 3 2 2 36.1 
Ljungdahl, 26 cases 1 4 \ 9 3 1 29.5 
Miller, 18 cases — 6 2 | 6 3 34.0 


The youngest patient in my series was aged sixteen years; the 
oldest forty-five years. 

The youngest patient in Ljungdahl’s series was aged nine years; 
the oldest forty-nine years. 


TABLE IV.--CASES OF PULMONARY ARTERIOSCLEROSIS ASSOCIATED 
WITH MITRAL STENOSIS AND WITHOUT GENERAL 
ARTERIOSCLEROSIS. 


Average 
Decade 1 2 3 4 5 6 7 8 age. 
My series, 10 cases 1 4 2 3 32.7 
Ljungdahl, 22 cases 1 7 7 3 0 28.6 
Miller, 16 cases » te 6 2 1 4 3 . 31.9 


The youngest patient in my series was aged sixteen years; the 
oldest fifty-five years. 

The youngest patient in Ljungdahl’s series was aged nine years; 
the oldest forty-nine years. 

The youngest patient in Miller’s series was aged thirteen years; 
the oldest fifty-eight years. 


TABLE V.-— CASES OF ARTERIOSCLEROSIS OF THE GREATER CIRCULATION 


ALONE. 
Average 
Decade. 1 2 3 4 5 6 7 8 i) 10 age. 
My series— 
195 cases 0 0 2 15 30 67 62 17 l 1 57.3 


The youngest patient was aged thirty-one years; the oldest 
ninety-two years. 

These statistics show that the average age incidence of arterio- 
sclerosis of the pulmonary vessels is lower by about twenty years 
than that of arteriosclerosis of the greater circulation. Further- 
more, taking only those cases in which mitral stenosis, the most 
common cause, is found the age incidence is even a year or two less. 
In other words, the decades in which arteriosclerosis limited to the 
pulmonary circulation most commonly occurs, are the third and 
fourth (in Miller’s statistics, the second) while arteriosclerosis of 
the greater circulation increases as age advances until every one in 
the fifth and sixth decades reveals such lesions. Obviously the 
average higher age (49.9) in Ljungdahl’s statistics is due to the large 
number (24) of cases of senile arteriosclerosis of the pulmonary 
vessels and of cases due to emphysema. In my statistics also the 
average age is raised by the cases of emphysema. 
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These statistics lend adequate support for my thesis that it is not 
age that is the direct cause of arteriosclerosis, but the effects of 
pressure within the pulmonary artery. If the pressure is raised 
by an increased peripheral resistance, most commonly a mitral 
stenosis or an emphysema, arteriosclerosis practically always results 
no matter what the age may be. In youth, mitral stenosis is the 
most common cause; in the declining years, emphysema (senile or 
asthmatic) is the underlying lesion. Furthermore, the small respect 
that arteriosclerosis has for age is shown by the not uncommon 
reports of pulmonary arteriosclerosis in infants in whom an increased 
tension within the pulmonary circulation is produced by a congenital 
heart lesion, for example, a patent interventricular septum, an open 
ductus Botalli or a patent foramen ovale. zur Linden" reports a 
case due to patent ductus arteriosus in an infant of eleven months; 
Wiitjen™ reports one in an infant aged six months due to patent 
interventricular septum. This case is of especial interest because 
it proves that a heightened intravascular pressure need last onl) 
six months to produce arteriosclerosis. This accords with the 
observation of Ljungdahl who noted the earliest incidence of pul- 
monary arteriosclerosis was six to seven months after the cause of 
the arteriosclerosis appeared. 

Age Incidence of Arteriosclerosis of the Greater Circulation. 
Arteriosclerosis, pathologically but not necessarily clinically, is 
already present at an early age. It is questionable whether the 
fatty deposits in the intima noted so commonly in infants represents 
true arteriosclerosis. Most likely they represent lipoid infiltrations 
due to their high-fat diet (Zinserling, Troitzkaja-Andrewa") and 
are comparable to similar infiltrations noted in cases of lipemia 
associated with diabetes (Oppenheimer and Fishberg'’) in the 
lipemia of nephritis (Léwenthal'’), and in experimental “arterio- 
sclerosis” (Anitschkow,!® Newburgh and Clarkson?) produced 
by a diet rich in cholesterol. Of this, more anon. At all events, 
the beginnings of true arteriosclerosis in the sense of Jores* and 
abundantly confirmed by other observers is noted at an earlier age 
than we have been accustomed to think. Statistics of autopsies on 
German recruits in the World War showed that in practically every 
instance the earlier phases of arteriosclerosis(thickening of the intima, 
hyperplasia of the elastic fibers, connective-tissue infiltration) are 
already to be noted in the third decade (Ménckeberg”’). This | 
can confirm in my own observations. Furthermore, it is well known 


* “Arteriosclerosis is a complex process in which degenerative and regenerative 
compensatory hyperplasia of the arterial wall are combined. It leads to widened 
and tortuous arteries, the walls of which are thickened diffusely and locally, and in 
which at the same time lipoid, hyaline and lime deposits are found.’’ We might add 
that the normal change in histological structure of the artery in the young to that 
found in maturity, consisting in increase in thickness of the intima. The elastica and 
muscular layer represents a kind of physiological sclerosis to compensate for the pro- 
gressively increasing intravascular pressure, 


MOSCHCOWITZ: THE CAUSE OF ARTERIOSCLEROSIS 253 


that these arterial changes increase both in spread and intensity as 
the years advance, and in the sixth decade they begin to reveal 
clinical manifestations (decrescent arteriosclerosis of Allbutt). 

Now the vast majority of such individuals show no elevation of 
blood pressure. In advanced years the reading of the sphygmo- 
manometer may show an elevation of 10 to 15 mm. Hg. due to the 
diminished compressibility of the thickened vessels (Janeway”), 
but it is a common observation that an intravascular pressure when 
the normal range is entirely compatible with even the most rigid 
arteriosclerotic vessels. Hypertension is therefore not caused, as 
had formerly been taught, by arteriosclerosis. Indeed, the relation- 
ship is the reverse and all available evidence shows that hyperten- 
sion in the greater circulation, as in the lesser, is always followed 
by arteriosclerosis of the vessels no matter how young the patient 
may be. 

Cases of profound arteriosclerosis of the vessels of the greater 
circulation, due to hypertension associated with glomerulonephritis, 
are not uncommon in the second and even in the first decades. | 
have seen a number of such cases. Furthermore, | have reported 
cases of juvenile and adolescent arteriosclerosis the result of hyper- 
tension caused by such peripheral resistances as congenital narrowing 
of the vessels or congenital stenosis of the isthmus of the aorta. 
These observations explain why it is that when hypertension exists 
arteriosclerosis occurs sooner than the normal incidence, and the 
greater the pressure, the earlier and more intense the lesions are. 
Such a relation I have noted frequently, and it is conspicuous in all 
forms of precocious arteriosclerosis, when the inevitable changes of 
senility can be excluded. 

It is not generally appreciated, as it should be, that hypertension 
is not a new insult that has entered the organism, in the sense, for 
instance, of an infection, but is a heightened phase of a normal 
physiologic state, namely, intravascular tension. Such an obvious 
conception has apparently escaped most observers who have 
discussed the relation of hypertension and arteriosclerosis. With 
this premise in mind, we can construct the following syllogism. 
Hypertension is a heightened phase of normal intravascular tension; 
there is a definite sequential relation of arteriosclerosis to hyperten- 
sion in both greater and lesser circulations; such an arteriosclerosis 
occurs at an early age if hypertension is present and is an inevitable 
lesion in all individuals past (at least) middle age; therefore normal 
intravascular pressure may also cause arteriosclerosis provided it 
acts over a sufficient span of time. The mechanism is analogous 
to appreciating that a road may be worn down by lighter as well as 
heavier vehicles; obviously the lighter vehicles will take a longer 
time. This also explains the reason why decrescent arteriosclerosis 
of the pulmonary artery occurs only at a much more advanced age 
than decrescent arteriosclerosis in the greater circulation, Inas- 
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much as the normal pulmonary intravascular pressure is only one- 
sixth that of the aorta, the usual arteriosclerotic changes that occur 
in the third decade in the arteries of the greater circulation do not 
arise in the pulmonary vessels until senility. Most of Ljungdahl’s 
cases of senile pulmonary arteriosclerosis were in patients past 
seventy years (see Table I). There were 3 cases of decrescent 
arteriosclerosis of the pulmonary artery in my series, the ages of the 
patient being sixty-seven, seventy-one and seventy-two years. 
Senescence, therefore, only affects arteriosclerosis insofar as it 
furnishes a sufficient period to permit the normal pressure changes to 
take place. 

Normal intravascular pressure is the only common factor that 
explains the universality of arteriosclerosis as a morbid lesion, in 
all people (including prehistoric), in all climes, in all races, in all 
ages and in all animals where a heart and vascular system com- 
parable to those of man is present. 

Relation of Arteriosclerosis to Sex. 


TABLE VI.—DISTRIBUTION OF SEX IN ALL CASES OF PULMONARY 
ARTERIOSCLEROSIS. 


Per cent of total autopsies. 


Male. Female Male Female. 
My series. 23 17 0.72 per cent 0.55 per cent 
Ljungdahl’s series . 18 10 
Miller’s series 22 19 


TABLE VII.— DISTRIBUTION OF SEX IN CASES OF PULMONARY ARTERIO- 
SCLEROSIS ALONE. 


Male Female 
My series 5 7 
Ljungdahl’s series 13 14 
Miller’s series s 9 


TABLE VIII.—-DISTRIBUTION OF SEX IN ARTERIOSCLEROSIS OF THE 
GREATER CIRCULATION. 


(During the years 1926 and 1927 in Mount Sinai Hospital. ) 


Total autopsies. Arteriosclerosis of the greater circulation 
Male. Female Male Female Male Female 
460 310 154 SO 33.5 per cent 25.8 per cent 


These statistics fulfill all expectations, according to my thesis. 
Inasmuch as the normal intravascular tension is greater in males 
than in females (about 10 to 20 mm. Hg.) we find that the incidence 
of arteriosclerosis in the greater circulation is greater in males than 
in females. This is in accord with the findings of all observers. 
Also, the average age in which arteriosclerosis of the greater circula- 
tion is found is higher in females than in males, which is also as we 
should expect. The average age at death in Mount Sinai Hospital 
of cases that revealed at autopsy arteriosclerosis of the greater 
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circulation was 55.3 years in males; 62.3 years in females. Further- 
more, the statistics show that the distribution of arteriosclerosis 
limited to the lesser circulation is divided about equally between 
the sexes. Inasmuch as pulmonary arteriosclerosis is the result 
of such diseases as mitral stenosis and of pulmonary lesions that are 
not more common in one sex than in the other, the almost equal 
distribution in the sexes also fulfills every expectation. For 
unknown reasons, there is a slight predominance of mitral stenosis 
in the female. 

‘The somewhat higher ratio of males as compared with females in 
all cases of arteriosclerosis, whether in the pulmonary tree alone, or 
combined with that in the greater circulation, is readily explainable 
by the higher incidence of arteriosclerosis due to the normal invol- 
lutionary changes (decrescent arteriosclerosis) within the greater 
circulation in the male. 

We conclude, therefore, that the sex factor, exclusive of the ele- 
ment of intravascular pressure, has nothing whatever to do with the 
development of arteriosclerosis. 

Additional Evidences of the Relation of Intravascular Pressure to 
Arteriosclerosis. 1. Retinal changes associated with hypertension. 
I have previously shown that the changes known as albuminuric or 
nephritic retinitis do not occur in any form of renal damage except 
when hypertension is or has been present. This has also been found 
by other observers, notably Volhard.** Indeed, the best proof that 
these changes are caused by the hypertension is the observation made 
by myself and by others (Kollert™), in certain cases of healing acute 
glomerulonephritis. The retinal changes persist during the phase of 
hypertension; when the latter subsides the retinitis soon disappears. 
In one instance, followed by me from its inception over a period of 
four years, I observed the following sequence of events; acute 
glomerular nephritis, hypertension retinitis; improvement in the 
patient and disappearance of the hypertension; subsidence of the 
retinitis; persistence of the albuminuria; in a few months reappear- 
ance of the hypertension, which soon reached a high degree; with 
this a return of the retinitis which persisted until death. So close 
and consistent is this relation of the retinitis to the hypertension 
that the term hypertensive retinitis rather than albuminuric or 
nephritic retinitis is more applicable and has been adapted by 
many observers accordingly. 

Now, it is universally agreed that the lesion of hypertensive 
retinitis represents an arteriosclerosis of the retinal and choroidal 
vessels (Collins and Mayou,* Cohen,” Keith, Wagener and Kerno- 
han.2?_ Furthermore, I have noted that a hypertensive retinitis is 
always coexistent with an arteriosclerosis of all of the vessels of the 
body. Keith, Wagener and Kernohan in their studies of malignant 
hypertension (that is, rapidly fatal cases associated with excessive 
hypertension, normal kidney function and marked retinitis) found 
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sclerosis of all the vessels of the body including those of the skeletal 
muscles and gastrointestinal tract. All evidence, therefore, points 
to the fact that the retinitis is merely the local expression of a diffuse 
arteriosclerosis and is consequent on the hypertension itself and on 
no other factor. 

We may marshall the following facts in favor of arteriosclerosis 
being due to circulatory stress: 

1. The normal intravascular pressure eventually causes arterio- 
sclerosis of the retinal vessels, while increased tension brings on such 
lesions earlier and excessive tension (especially diastolic) produces 
the most profound changes with exudation. 

2. Arteriosclerosis is most prominent in those portions of the 
vascular tree in which stress is greatest, for example, at bifurcations 
and at points of narrowing, whether normal or abnormal. 

3. In cases of congenital stenosis of the aortic isthmus, no matter 
at what age the patient succumbs, there is always profound sclerosis 
of the proximal part of the aorta, while the portions beyond show 
little or no sclerosis. 

4. Marchand** found no arteriosclerosis in an extremity paralyzed 
by poliomyelitis, while the healthy limb showed marked changes. 

5. The endocardium of such chambers and valves as have been 
subject to increased or prolonged strain shows changes comparable 
with those of arteriosclerosis. Those of the right side are involved 
in hypertension of the lesser circulation, those of the left in hyperten- 
sion of the greater circulation and in the decrescent or senile periods 
of life. In mitral stenosis, for instance, it is a common observation 
that the endocardium of the left auricle is thickened and sclerotic 
(apart from the thickening due to auricular endocarditis) while the 
muscle of the auricle is hypertrophied ; the left ventricle, on the other 
hand, shows no change. 

6. Arteriosclerosis of the greater circulation is unusual in phthisi- 
cal subjects in whom the general blood pressure is low. On the 
other hand, it is exceedingly common in the pulmonary vessels 
especially when the process is chronic and fibrosing (Ljungdahl,' 
Posselt,?) thereby reducing the capillary bed and in turn increasing 
the pulmonary intravascular pressure. 

7. Phlebosclerosis, a lesion histologically identical with arterio- 
sclerosis and absolutely independent of arteriosclerosis (Benda,?® 
Simmonds,*® Schilling*), is relatively rare. This is readily under- 
standable when we consider that the pressure in the veins is low or 
even negative in the greater trunks entering the heart. Even under 
pathologic conditions intravenous pressures never approach the 
normal intradrterial pressures; nevertheless, it is a singular fact 
that whenever phlebosclerosis is found, it has a definite relationship 
to an increased intravenous pressure. 

A, Carrel’s® demonstration that a sclerosis occurs in a vein 
sutured between the divided ends of an artery is especially significant 
because every factor but increased pressure can be excluded. 
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B. Rokitansky* long ago noted that in chronic congestion of the 
venous system, when venous pressures are usually elevated, phlebo- 
sclerosis is not uncommon. Kaya™ more recently confirmed this 
finding. 

(’. In hypertension of the lesser circulation due to mitral stenosis, 
I have found that sclerosis of the pulmonary veins is almost as com- 
mon as the sclerosis of the pulmonary artery. An increased tension 
in the pulmonary veins can readily be predicated in view of the 
increased pressure in the left auricle. Ljungdahl' and Bruning® 
report similar findings. In emphysema, on the other hand, the 
pulmonary veins are normal, for the resistance is within the pul- 
monary capillaries. 

D, That phlebosclerosis is exceedingly common in varicosities is 
universally conceded. In sectioning many varices of the lower 
extremity, | have found some degree of sclerosis in practically 
every case. Schilling*! and Sack* found phlebosclerosis three times 
as frequently in the lower extremity as in the upper. This is 
accounted for not only by the greater tendency to varicose forma- 
tion, but by the increased pressure in the lower extremity as com- 
pared to the upper. 

i. An interesting and suggestive example is that of Cramer*’ who 
discovered that a patch of sclerosis in the vena cava just above the 
junction of the iliac veins was not uncommon in elderly individuals, 
and the older the patient the more common the lesion. Schilling, 
who made a painstaking study of this lesion, found it in 100 out of 
175 autopsies. He describes a circumscribed irregular grayish- 
yellow area in this region, which occasionally contains lime. In 
most cases the area is situated on the posterior wall, and the greater 
the angle between the iliacs the more marked is the lesion. He 
ascribes the lesion to the impinging of the two currents of blood 
which occurs exactly at this area; obviously the pressure will be 
greater, the wider the angle of the iliac junction. He ascribes the 
predilection of the lesion to the posterior wall to the fact that the 
vena cava is fixed at this site by inelastic fibrous tissue to the 
vertebral column. In one case, the lesion was found on the left 
side of the cava adjacent to an intensely sclerotic patch of aorta to 
which it was adherent by firm fibrous bands. The question of 
fixation of the vessel in relation to the genesis of arteriosclerosis will 
be more fully discussed later. In recent months, I have been able to 
confirm the frequency of this finding (Fig. 12). 

F. One of the most constant associations is that of sclerosis of the 
portal and mesenteric veins and cirrhosis of the liver (Simmonds,*° 
Benda.?® All observers agree that the sclerosis is due to increased 
pressure in the portal system the result of the obliteration of the 
portal radicles within the liver. Mesenteric vein sclerosis has also 
been reported in the disease described by Baumgarten** the result 
of persistence of the umbilical vein, characterized by a combined 
splenic and hepatic enlargement, in which the same mechanism of 
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increased portal pressure enters. Inasmuch as the same lesion, 
that is, phlebosclerosis of the mesenteric vessels, is common in the 
so-called Banti’s syndrome, one is justified in thinking that hyper- 
tension of the portal system may have a part in the causations of 
the lesions of this disease of mysterious etiology. Indeed, Lossen*? 
has suggested this possibility. 

G. Intense phlebosclerosis is constantly found in the venous 
element of an arteriovenous aneurysm (Benda’’). 

8. In the rare cases of congenital communication between the 
aorta and the pulmonary artery above the cusps, Albrecht*’ found 
intense sclerosis of the pulmonary artery. 


Fic. 12.—Area of phlebosclerosis in the descending vena cava in that position 
which lies against the aorta and at the junction of the common iliac blood currents. 


“Primary” Arteriosclerosis. As the word “primary” is usually a 
cloak for ignorance, it is not surprising that this term is never 
applied to arteriosclerosis, except in relation to disease of the pul- 
monary arteries. I have not seen any cases of pulmonary vessel 
arteriosclerosis which could not be accounted for by one of the 
lesions causing increased pulmonary artery hypertension set forth 
above. Ludwig Pick, of Berlin, whose experience is huge, writes 
me that he also has never seen a case of primary pulmonary arterio- 
sclerosis. Nevertheless, primary arteriosclerosis of the pulmonary 
vessels (exclusive of syphilis) has been reported, though rarely, and 
presents the syndrome of hypertension of the lesser circulation. | 
have subjected most of the reported cases of “primary” arteriosclero- 
sis of the pulmonary artery to critical analysis and conclude that, 
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if such a lesion exists at all, it is extremely rare (excluding of course 
the decrescent variety) and can be practically ignored in the study 
of the subject. 

Experimental Arteriosclerosis. ‘I'he subject of experimental arterio- 
sclerosis is so vast that only a résumé of the salient features will be 
presented. Of all the methods that have been tried there are only 
two that have stood the test of real consideration: (1) by repeated 
injections of epinephrin; (2) by feeding with a diet rich in cholesterol. 

1. The adrenalin type, first performed by Josué and since repeated 
by numerous investigators, is now acknowledged to produce only a 
calcification of the media, identical with that described by Méncke- 
berg in the extremities of man. The changes in the intima and 
elastica are slight as compared to those found in conventional 
arteriosclerosis. The pathogenesis in all likelihood represents a 
necrosis with secondary calcification. What the relation of the 
Monckeberg type of arterial lesion is to true arteriosclerosis is still 
a debated matter; in any event, the two are certainly different. 

2. Cholesterol Arteriosclerosis. In numerous studies Anitsch- 
kow" and his pupils have described lesions of the vessels which they 
believed to be true arteriosclerosis in certain animals obtained under 
a diet rich in cholesterol. These findings have been confirmed by 
numerous investigators notably by Newburgh and Clarkson.?° 
The lesion in the main consists in extensive lipoid deposits in the 
intima of the size, shape and distribution of true arteriosclerotic 
patches. That Anitschkow has initiated a real stimulus in path- 
ological physiology cannot be gainsaid, but it is becoming more and 
more evident that what Anitschkow and his successors have obtained 
is not true arteriosclerosis but a deposition of lipoid in the intima, 
similar to that observed in infants who are fed on a diet rich in 
lipoids (Zinserling,» Aschoff®) and to that observed by Oppenheimer 
and Fishberg"’ in diabetic lipemia, and by Lowenthal! in the lipemia 
of “nephrosis.”’ 

There are many reasons why the lesions obtained by Anitschkow 
cannot be accepted as examples of true arteriosclerosis: 

1. The lesions have thus far been obtained only in herbivora. 
Carnivora are not amenable. Anitschkow* himself never produced 
it in dogs, even though a cholesterinemia of considerable degree was 
induced. Recently Léwenthal* claims to have obtained “arterio- 
sclerosis” in omnivora by adding gonadectomy (a procedure which 
heightens and “fixes” cholesterinemia) to a high cholesterol diet. 
Shapiro® also obtained a hypercholesterinemia and “arterio- 
sclerosis” in rabbits by means of thyroidectomy, splenectomy and 
gonadectomy, in combination with high cholesterol feeding. 

At all events, as Ribbert insists, the conditions under which such 
an “arteriosclerosis” is produced are so unphysiologic that the 
normal conditions of the animal’s existence does not even approach 
them. 
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The cholesterinemia in these experimental animals reaches a far 
higher degree than that ever obtained under normal conditions. 

2. In the arteriosclerosis of man, no such rise in blood cholesterin 
is ever obtained. In fact, | have never observed any consistent 
rise in blood cholesterol in arteriosclerosis, and when an increase was 
present, it could be accounted for by a complication. Indeed, the 
percentage obtained in animals by a high cholesterol diet is far 
greater than that obtained in man under practically any conditions, 
arteriosclerosis or other. 

In attempting to reconcile experimental cholesterol “arterio- 
sclerosis’ with the mechanical explanation of arteriosclerosis, 
Schmidtman* tried to show that the cholesterinemia caused a hyper- 
tension in these animals. Thdlldte,‘7 employing better controlled 
methods, could find no such increase. Certainly a high cholester- 
inemia in other diseases is not associated with a hypertension. 

3. I have had the opportunity to study sections of experimental 
“arteriosclerosis” in rabbits, and in them I have found that the only 
resemblance to the arteriosclerosis of man is the deposition of lipoid 
in the intima. There is lacking every evidence of compensatory 
phenomena seen in human arteriosclerosis; hyperplasia of the elas- 
tica, and, in the arteriosclerosis associated with hypertension, 
hypertrophy of the muscularis. Froboese,** Beitzke,*® and Versé° 
report similar observations. 

4. The lipoid depositions are not limited to the arteries of the 
greater circulation, but are diffusely scattered throughout the 
tissues of the body, occurring regularly not only in the pulmonary 
arteries, but throughout the veins and in the reticuloendothelial 
system. This promiscuity, to my view, is an important argument 
against the identity between experimental and human arterio- 
sclerosis, for, as I have shown, there is a complete independence in 
the incidence of true arteriosclerosis, not only between the greater 
and lesser circulations, but between the arterial and the venous 
lesions. 

5. The lesions of “experimental’’ arteriosclerosis behave like the 
lipoid depositions of the arteries and mitral valve observed in 
infancy (Troitzkaja-Andrewa") in that they disappear (Versé*°, 
Beitzke**). A disappearance of lipoid infiltration, pathogenetically 
speaking, we can understand, but the hyperplastic and productive 
phenomena of arteriosclerosis we cannot conceive as being anything 
but permanent. 

For these reasons, I repeat, an increasing doubt has arisen whether 
experimental cholesterol “arteriosclerosis” represents human arterio- 
sclerosis. Lubarsch,*! Ribbert,® Beitzke,*® Froboese** and Allbutt™ 
deny this identity and this view I also share. 

Anitschkow himself apparently is becoming convinced that the 
cholesterinemia is not the entire story, for in his most recent studies 
he tries to show that the mechanical factor of pressure is important. 
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He found, for instance, that only massive doses of cholesterol caused 
these lesions, while smaller doses produce the same effects only when 
increased tension is added by injecting epinephrin. Furthermore, 
by repeating the vital staining experiments of Petroff* he found 
that the lipoid material was deposited in the same subintimal areas 
as were stained by the dye, a circumstance which shows that the 
imbibition of the substance occurs at points that are under maximal 
strain. This imbibition also occurs when the vessel is injured from 
outside. In this connection, Westenhéffer’s® observations, which 
I can confirm, are significant. He noted that in the aorta the lipoid 
deposit is tarlier and more marked at the site of the prominence of 
the vertebral bodies where the vessel is in direct contact. These 
facts are allusive in the interpretation of the pathogenesis of lipoid 
infiltration in arteriosclerosis— a thesis reserved for a later discussion. 

Summarizing, experimental arteriosclerosis has thus proven 
unconvincing and, for reasons submitted, it will surely be unpromis- 
ing, unless some method is devised whereby a persistent hyperten- 
sion can be maintained. 

The Relation of Infection to Arteriosclerosis. ‘he independence in 
incidence between arteriosclerosis of the greater and of the lesser 
circulation and the close relation between pressure changes and 
arteriosclerosis of the pulmonary vessels indicates at once that 
infection cannot be a factor of much consequence in the production 
of arteriosclerosis, for the same blood bathes both circulations. 
It is difficult to conceive that an infection should limit its activities 
to one circulation to the exclusion of the other and that the ado- 
lescent years when infections are more common should be so free 
from arteriosclerosis. The same argument holds true for toxins, 
metabolic food products, high-protein diet, etc. 

Nevertheless, the infectious origin of arteriosclerosis has always 
had a wide and serious consideration. One of the fundamental 
reasons for this is the failure to recognize that every lesion of the 
vascular system is not necessarily arteriosclerosis. Infectious lesions 
of the arteries are common, but the lesions are those of an arteritis 
and should not be confused with those of arteriosclerosis, which have 
all the earmarks of a compensatory reaction. 

These remarks require particular emphasis in regard to the rela- 
tion of syphilis to arteriosclerosis, a relationship that is still regarded 
as exceedingly close by many clinicians. Turnbull® in a recent 
admirable study summarizes the prevalent current opinion of 
pathologic anatomists in the statement that syphilis does not cause 
arteriosclerosis, and that the cardiovascular changes of arterio- 
sclerosis are no more common in syphilitics than in nonsyphilitics. 
This accords with my own observations. 

The production of experimental arteriosclerosis by the injection 
of infectious substances was claimed by Saltykow;*” but no one, as 
far as | am aware, has confirmed his findings, namely, that the 
lesions he obtained are true arteriosclerosis, and not an arteritis. 
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Localization and Distribution of Arteriosclerosis. ‘Ihe apparently 
unequal and haphazard distribution of the arteriosclerotic lesions 
in the greater circulation has been advanced as an argument against 
the thesis that intravascular pressure, which is equally distributed 
within its own gradient, is the cause. While arteriosclerosis of the 
greater circulation is always generally distributed, the lesions are 
more marked in certain regions than in others. The renal, retinal 
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Fic. 13.—Diagrammatic representation showing the effect of fixation of the aorta 
by the intercostal vessel in the localization of arteriosclerosis. 


cerebral, splenic and coronary arteries, beside the aorta, are pro- 
foundly affected ; the pancreatic and hepatic vessels less so, while the 
arteries of the skin, the skeletal muscles and the intestines are 
affected least of all. Furthermore, the patches of arteriosclerosis 
are not uniformily distributed throughout the vessel and vary 
widely in intensity in different areas; for instance, they are more 
prominent on the posterior aspect of the aorta than on the anterior. 
Apparently, therefore, we must seek other factors for this unequal 
distribution and localization than that of mere intravascular pressure. 

There are a number of observations that indicate that one of the 
factors is impaired expansile mobility of the vessel, due either to 
fixation or to external pressure. These observations are the fol- 
lowing: 


it 
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1. The patches of aortic arteriosclerosis occur earliest and are 
most extreme at or near the origin of the intercostal vessels, which 
fix the posterior wall of the aorta. Duguied** offers a lucid explana- 
tion of this predilection. The aorta during systole elongates and 
stretches away from its cardiacend. At the points of fixation by the 
intercostal arteries, the stretching of the vessel is hindered. At the 
proximal side there will be a small area of diminished stretching 
whereas at the distal side there will be a corresponding area of 
increased stretching; and it is in the latter areas that the earliest 
and most extreme arteriosclerosis occurs (Fig. 13). 

2. Lauda®® and Erdheim® found in the study of arteriosclerosis 
of the dural vessels that the patches of sclerosis were most marked, 
and sometimes even occurred almost exclusively, on the bony aspect 
of the vessel. 

3. Dow*! in a study of the systemic distribution of arteriosclerosis 
found that the internal carotid artery in the canal of the temporal 
bone and in the cavernous sinus presented arteriosclerosis in a very 
marked degree, and that the vessel wall in this region was usually 
sacculated. He also found that the radial arteries when affected 
showed changes just above the wrist, where the vessel lay against 
the radius, but not higher. 

4. The previously mentioned observation of Westenhdéffer® who 
showed that the patches of arteriosclerosis in the aorta had a definite 
relation to the points of fixation of the vessel to the vertebral column, 
while the hollows between are comparatively unaffected. The 
patches in a measure give the appearance of a model in relief of the 
vertebral column. 

5. The already cited observation of Cramer*’ and Schilling,*! 
who showed that the patch of sclerosis in the lower portion of the 
vena cava occurred usually at the point of fixation of this vessel. 

6. The anterior aspect of the aorta which is free, is much less 
subject to arteriosclerosis than the posterior, which is more or less 
fixed by the intercostal vessels and lies, in most of its course, against 
the rigid vertebral column. 

7. The bases of the cusps of the cardiac valves which are firmly 
fixed are more subject to arteriosclerosis than the free edge. This 
is an observation emphasized by Libman. 

8. When arteriosclerosis of the pulmonary vessels occurs, the 
earliest and most prominent lesions are in that part of the vessel 
that lies against the rigid bronchus while that part coursing in the 
soft pulmonary parenchyma is much less affected and, indeed, is 
often free from arteriosclerotic changes. This observation is often 
striking and is important as a confirmation of our thesis (Fig. 14). 
‘This observation was discovered by Dr. Martin Schreiber® of New 
York City. 

Further investigation is necessary to confirm the factor of fixation 
and impaired expansile motility in the localization of arteriosclerosis. 
If this is eventually proven, it will explain why arteriosclerosis is so 
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comparatively infrequent in the cutaneous and mesenteric vessels, 
for in these situations the external resistance is comparatively 
slight. 

It must be admitted, however, that neither this factor, nor the 
more important element of intravascular pressure, accounts for all 
the vagaries of either the regional or the localized distributions of 
sclerosis; for they do not explain why there is such a marked differ- 
ence in its incidence in two parenchymatous organs apparently of 


Fic. 14.—Main pulmonary arteries showing localization of arteriosclerosis in that 
part of the vessel lying against the bronchus. 


equal density such as the kidney and the liver. Perhaps it is a 
question of blood supply, since the kidney has a terminal circula- 
tion while the liver has a double supply. This, however, is purely 
speculative. 

Arteriosclerosis in Animals. I have had no opportunity to study 
animal arteriosclerosis, but Krause®* in an exhaustive monograph, 
remarks on the gross and histologic identity of arteriosclerosis in 
the human and in other mammalian animals, on its universality and 
its increasing prevalence according to age. It is exceedingly 
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probable, therefore, that the same causes are operative in animals 
under normal conditions of existence, as obtain in human beings. 

Summary. 1. The lesions of arteriosclerosis are not limited to 
the arteries alone, but may affect the veins, the capillaries and the 
cardiac chambers as well. 

2. There is an independence in incidence between arteriosclerosis 
of the greater and arteriosclerosis of the lesser circulations. As a 
rule, when arteriosclerosis affects the arteries of one circulation it is 
absent in the other. It is important, in discussing arteriosclerosis, 
to know which circulation is affected. 

3. Arteriosclerosis of the pulmonary vessels is exceedingly 
common (6.5 per cent of all autopsies) and occurs practically only 
when an increased tension within the lesser circulation can be 
predicated. Practically the only causes are, in the order of their 
frequency, mitral stenosis, emphysema, pulmonary fibrosis, oblitera- 
tions of the pleural spaces, kyphoscoliosis, open ductus Botalli and 
communications between the right and left hearts. 

4. Inasmuch as hypertension is merely an exaggeration of normal 
intravascular tension, it is a logical deduction that given a sufficient 
span of time normal intravascular tension may produce arterio- 
sclerosis. This accounts for the decrescent arteriosclerosis of the 
greater circulation in man, which begins as early as the third decade, 
and (because the pressure in the pulmonary artery is one-sixth 
that in the aorta) of decrescent arteriosclerosis in the lesser circula- 
tion in the seventh and eighth decades. Hypertension brings 
about these changes sooner and more intensively. 

5. Age, therefore, affects arteriosclerosis only insofar as it furnishes 
a sufficient span of time for the normal or the heightened intravas- 
cular pressure to act. Inasmuch as the most common cause of 
increased pressure in the lesser circulation (mitral stenosis) occurs 
more frequently in the relatively young, arteriosclerosis of the 
pulmonary circulation occurs at a much lower average age than 
arteriosclerosis of the greater circulation. 

6. Sex has no relation to arteriosclerosis except insofar as it 
affects pressure relations. Inasmuch as the normal intravascular 
pressure in the greater circulation is higher in the male than in the 
female, arteriosclerosis in the greater circulation is more common in 
men than in women, and the average age in which it is found path- 
ologically and clinically is lower in men than in women. In the 
lesser circulation, on the other hand, since the causes of the increased 
intravascular tension are equally common in both sexes, the inci- 
dence of arteriosclerosis is equal. 

7. In every case of pulmonary arteriosclerosis lesions of the 
‘apillaries occur which represent a true capillary fibrosis and these 
are pathognomonic of hypertension of the lesser circulation. ‘These 
capillary lesions are identical in genesis and histopathology not only 
with the sclerosis of the glomerular capillaries that arises in hyper- 
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tension of the greater circulation, but also with the associated 
cardiac pancreatic and cerebral hypertensive lesions. 

8. This pulmonary capillary sclerosis and its progression represent 
essentially the lesion of Stawungsinduration or pneumonia of heart 
disease. This lesion is not present in uncomplicated aortic insuffi- 
ciency, in which an increased pulmonary intravascular pressure is 
dynamically impossible. 

9. The capillary changes, like the lesions of arteriosclerosis in the 
greater vessels, represent a phenomenon compensatory to the 
heightened intravascular pressure and the diminution in the capil- 
lary reservoir. 

10. Other instances of the relation of arteriosclerosis to intra- 
vascular tension are cited. These are: A. The direct relation of 
retinitis (arteriosclerosis of the retina) to hypertensive disease. B. 
Arteriosclerosis is most prominent at those sites where the strain is 
greatest. ('. Arteriosclerosis occurs most prominently proximal 
to a congenital or artificial stenosis of a vessel. D. The TP er 
of such chambers and valves of the heart as have been subjected to 
prolonged strain show sclerosis. /’. Arteriosclerosis of the greater 
circulation is usually less in phthisical patients in whom the blood 
pressure is notoriously low. 

11. Sclerosis of the veins is independent of general arteriosclerosis. 
It is usually very localized and occurs only when there is a local 
increase in intravenous pressure of considerable degree. Evidences 
for this are submitted. 

12. “Primary” arteriosclerosis, a term hitherto applied only to 
that in the lesser circulation, is at best exceedingly rare and has thus 
far not been proven to exist. 

13. Experimental arteriosclerosis as thus far produced is not 
identical with human arteriosclerosis. The adrenalin type corre- 
sponds to the Ménckeberg variety in which the main lesion is a 
calcification of the media, while the cholesterol type represents 
merely a generalized imbibition of lipoid substance corresponding 
to the lipoid intimal deposits occurring in all forms of hypercholester- 
inemia. Additional reasons are submitted showing the dissimilarity 
between cholesterol ‘arteriosclerosis’ and true arteriosclerosis. 

14. Infections, including syphilis, are in all probability not the 
causes of arteriosclerosis, but of an arteritis, different in genesis and 
histopathology from arteriosclerosis. 

15. The independence in incidence between arteriosclerosis of the 
lesser and of the greater circulations also makes it improbable that 
toxins, metabolic products, food poisons, and so forth, can cause 
arteriosclerosis, because the same blood bathes both circulations. 

16. Points of fixation and diminished expansile motility of 
vascular trunks play a réle in the localization of arteriosclerotic 
patches. 

Nors.—I thank Dr. Harry Weinstock and Mrs. Mata Roudin for their able help 
in the preparation of this paper. 
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REVIEWS. 


ARTHRITIS AND RueumMarorp Conpirions. THEIR NATURE AND 
TREATMENT. By Ratpu Pemperton, M.S., M.D., Physician 
to the Presbyterian Hospital, Philadelphia; Associate Professor 
of Medicine in the Graduate Medical School of the University 


of Pennsylvania. Pp. 354; 43 illustrations. Philadelphia: Lea 
& Febiger, 1929. Price, $5.00. 


CuRONICc arthritis is the oldest disease of which we have definite 
records, as Moodie’s paleopathologic studies have well demonstrated. 
The importance of its present-day frequency as a cause of disability 
would probably be generally admitted, even without the elaborate 
statistics available to prove this point. The apathy and pessimism 
toward coping with the condition, that until recently had continued 
for many years could be only too easily demonstrated during this 
time by a visit to the chronic ward of any large city hospital. A 
book, then, that brings together in more detail than is possible in a 
textbook the existing knowledge on the subject is bound to be 
welcome, especially when, as is the case with Doctor Pemberton’s 
it is written by one who has contributed perhaps as much as anyone 
in this country to the recent advances in its study, and when it is 
so largely successful in substituting for empiricism a rational 
method of study and treatment which has already produced en- 
couraging results. The medical profession should gladly welcome 
this first complete presentation of the subject in American literature, 
with its happy balance between underlying principles and practical 
applications to treatment. It is obviously far from being offered, 
however, as the final word on the subject, but rather as a correlation 
of various factors of suggestive value in the effort more clearly to 
visualize the subject. 

In the discussion of the etiology of chronic arthritis the most 
important place is properly given to focal infection, though the 
still existing tendency to carry this influence to extremes is recog- 
nized by the author and also does not blind him to the still existing 
need of searching for the mechanism by which the infection acts 
(see Section on Dynamic Pathology). The nature of the influence 
of bacteria is discussed but no conclusions reached; the influence 
of heredity and constitution is also considered but not finally 
disposed of. 
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As regards pathologic anatomy, the simple classification of 
“atrophic” and “hypertrophic,” adopted by the American Com- 
mittee on Rheumatism, is followed. (These terms correspond to 
Nichols and Richardson’s “proliferative” and “degenerative,” or 
the English “rheumatoid arthritis” and “osteoarthritis” respectively. ) 
Except for terminology, the excellent monographs of Knaggs and 
Nichols and Richardson are mainly followed. 

Under the heading “Dynamic Pathology,” in which much of his 
own work has been done, the author exposes his views of the essential 
derangements of function in the arthritic syndrome. Basal metab- 
olism, blood nitrogen, uric and lactic acid, the carbon dioxide 
combining power of the blood, blood calcium, phosphorus, total fat 
and cholesterol, none show significant changes and thus tend to 
dispose of such fetiches as the avoidance of red meats, acid foods, 
and soon. About half of a series of arthritics showed an increase of 
blood creatin, which sometimes decreased with clinical improvement; 
more important was the delayed ability in 60 per cent of arthritics to 
remove sugar in tolerance tests, a disability common to various other 
disorders, but which here tended to disappear when foci of infection 
were removed or the arthritis otherwise improved. Diminution of 
carbohydrate intake therefore seems like a logical step in treatment. 
Evidence is presented to show that this carbohydrate disability is 
associated with “denial to the muscular fissues of their usual degree 
of contact with the circulating blood,” a theory that is supported 
by the improvement that follows physiotherapeutic measures that 
improve the bloodflow of the affected part. 

More than 150 pages are devoted to treatment, doubtless a proper 
proportion, though with this space available one might properly hope 
to find room for more definite recommendations, especially in the 
dietary field. The therapeutic side of the focal infection problem is 
handled in a progressive yet well-balanced manner. The benefits of 
the removal of foci are appreciated ; and yet, especially in the case of 
the sinuses, the effect of a serious operation on the general health 
of the patient coupled with the uncertainty of the effective removal 
of the focus emphasize the desirability of a conservative attitude. 
The author considers structural abnormalities of the intestine 
important and stresses colonic douches with abdominal massage. 
He finds little or no benefit from acidophilus, nonspecific protein 
and vaccine therapy, but here statistical support for his views is 
quite lacking. The section on physiotherapy —treated in consider- 
able sympathetic detail—constitutes one of the best elements in the 
book. 

In the field of dietetics we find: “the use of diet in arthritis con- 
sists essentially in a reduction;” but this is offset by emphasizing the 
need for a proper consideration for the balance of health of the 
individual. In a given case it is “difficult to determine beforehand 
what the diet should be.”” Carbohydrate should be reduced most, 
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protein next and fat last. Instead of dogmatic directions, a few 
sample cases are quoted where prompt improvement followed a 
change of diet as the only treatment instituted. 

Having sufficiently expressed his belief in the great value of this 
work, the Reviewer permits himself a few adverse criticisms that 
arise on careful reading. Exception may be taken to the rather 
rambling and jerky method of presentation which at times makes it 
difficult for the reader to follow the underlying train of thought or 
acquire definite viewpoints or details of treatment and etiology. 
One gets the impression that the busy author had not had oppor- 
tunity to weld together into a united whole the various original 
reports that have been made by him and his associates over the 
many years that he has been studying this subject intensively. As 
a result, one may turn to such a section as treatment, for instance, 
to find several pages of analyses of symptoms or diagnosis, which 
might have been at least partly omitted as repetition, or better 
placed elsewhere. Some sections are advantageously summarized, 
more are not; the subject matter of the tables— excellent in sub- 
stance—would often be still more valuable if better arranged and 
columns more often totaled. Evidence and theories compatible 
with the author’s view sometimes seem (probably due to the author’s 
protracted absorption in the subject) to receive more emphasis than 
they deserve. Such strictures, however, are slight and unimportant 
matters that could easily be obviated in another edition. And we 
hope that such an edition will soon be forthcoming to do its part in 
bringing up to date the knowledge of the English speaking medical 
public on a most important subject. E. K. 


Four Centuries OF MepicaL History Canapa. By Joun J. 
Heacerty, M.D., D.PH. Two volumes, totaling pp. 769; 38 
illustrations. Toronto: The MacMillan Company of Canada 
Limited and Chicago: The University of Chicago Press; 1928. 
Price, $12.00. 


Herre we have a work of double value. Not only is it valuable 
in the medical history library as an authoritative reference book on 
such matters as early Canadian epidemics, public health regulations, 
pioneer physicians, hospital and medical-school foundations; but 
also it furnishes much delightful medicohistorical reading about 
that same romantic historical period—perhaps the most romantic 
on this continent—that Parkman’s works have made both familiar 
and famous. Contemporaries are often allowed to tell their own 
stories. Thus Cartier’s own words tell of the devastating effects 
of scurvy, while the fate of the settlement at the mouth of the St. 
Croix is related by Champlain himself. Cochrane’s account of the 
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St. Paul’s Bay disease (an extragenitally disseminated syphilis) is 
given at length and of course the Jesuit Relations play a prominent 
part. The history of Canadian hospitals offers especially interesting 
reflections to Americans. For instance, the Hotel Dieu of Quebec 
was founded in 1639, and seven hospitals in five different cities were 
in active operation before any were founded in our own country. 
We congratulate Canada on this addition to her archives and recom- 
mend the work most enthusiastically to the historically minded. 


E. K. 


THe NEWBORN INFANT: A MANUAL oF OBsTETRIC PEDIATRICS. 
By Emerson L. Stone, M.D., Assistant Clinical Professor of 
Obstetrics and Gynecology, School of Medicine, Yale University, 
and Attending Obstetrician and Gynecologist to the New Haven 
Hospital. Pp. 117. Philadelphia: Lea & Febiger, 1929. Price, 
$2.00. 


Tus is an interesting little book touching upon a topic as often 
neglected by the larger texts on pediatrics as those upon obstetrics. 
In it will be found much of value to the obstetrician, his hospital 
assistants and the general practitioner whose work includes obstet- 
rics. Practically all the injuries, diseases and disorders of the first 
six weeks of life are gone into in sufficient detail to render recourse 
to a more encyclopedic treatise unnecessary. The section on 
feeding, natural and artificial, is. well written. A stimulating little 
monograph on early pathology. ra We 


Hisrory or Biock.iey. A history of the Philadelphia General 
Hospital from its inception, 1731-1928. Compi_tep By JOHN 
Wetcu Croskey, M.D. Pp. 765; 15 illustrations. Philadelphia: 
F. A. Davis Company, 1929. Price, $10.00. 


THERE have been many historical accounts of this venerable insti- 
tution which began as the Philadelphia Alms House and Hospital 
nearly two centuries ago, and moved to its present location in 
“Blockley Township” in 1833. The hospital became known as 
“Blockley,” a name which is now officially replaced with the more 
modern designation “The Philadelphia General Hospital.’ Dr. 
Croskey has brought together a great deal of widely scattered infor- 
mation, and his “History” is a service to the many students of 
medicine, physicians, and others who have been connected with old 
Blockley. 

The hospital has just claims of being the oldest on this continent. 
It has been a teaching hospital for over a century and a half. (It 
has been estimated that 48,200 medical students have received 
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instructions in the Philadelphia Hospital between 1772 and 1908). 
Resident physicians have been in continuous service since 1788. 
The roll of its attending physicians goes back to 1768; and there are 
great names indeed on the list of the medical men who have been or 
are attached to Blockley. The hospital has played an important 
réle in the life of Philadelphia since Colonial days. Its history will 
prove interesting reading not only to physicians and historians, 
but to many laymen of Philadelphia. The scope of the book may 
be judged from the table of contents: 

Introduction, by John Welch Croskey. The Medical History of 
the Philadelphia Alms House, by D. Hayes Agnew. The Phila- 
delphia Alms House and the Philadelphia Hospital from 1854 to 
1908, by Charles Kk. Mills. A brief history of the Philadelphia 
General Hospital from 1908 to 1928, by Joseph Chapman Doane. 
The old Blockley Hospital; its characters and characteristics, by J. 
Chalmers DaCosta. School of Nursing, by S. Lillian Clayton. 
Biographies of deceased medical men who have been attached 
to the Philadelphia General Hospital. List of the living medical 
men who are or have been attached to the Philadelphia General 
Hospital. George Kierschner—General Hospital mourns its chief. 
The Philadelphia General Hospital and the War, Charles K. Mills. 

Most of the purely historical accounts are reprinted from previous 
publications; it is gratifying, however, to have them gathered 
together. 

The biographies of the deceased members of the resident and 
attending staffs have been compiled with care; the source of infor- 
mation of all biographies not compiled by the author has been stated 
in a footnote. The present Reviewer regrets that Dr. Croskey has 
merely given a list of the living members of the resident and hospital 
staff. The information is limited to address, place and date of 
graduation, and year of residency or of appointment to staff. It 
would be desirable, though a laborious task, to expand this list into 
brief biographies after the style used by the publishers of “American 
Men of Science.”” This criticism does not detract from the merits of 
a splendid book. B. L. 


Oricin THroucH Evo.ution. By NatHan Fasten, Pu.D., Pro- 
fessor of Zoélogy in Oregon State Agricultural College. Pp. 
456; 75 illustrations. New York: Alfred A. Knopf, 1929. 


Wirt# a belief that the intelligent layman as well as the student 
should understand the modern conceptions of evolution, the author 
has presented the scientific evidence and the development of thought 
concerning this theory in a concise, readable form. Beginning with 
a statement about the ideas of the origin of matter and the miscon- 
ceptions propagandists have offered against evolutionary thought, 
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he outlines the evidence that astronomers, physicists and chemists 
have obtained about the inorganic development of the earth. Then 
follows the evidence zoédlogy offers from the study of the inverte- 
brates and vertebrates linking the slow development of animal 
life with the geological and geographical distribution of these forms. 
The outlined differences illustrate the development of animals 
phylogenetically. Last, to what one may consider the first part 
of the book, contribution of comparative anatomy and embryology 
toward the theory of evolution are mentioned. 

The remainder of the book deals with the history of evolutionary 
thought, the basic and causal factors of evolution as expressed by 
the agencies of heredity and variation, and the past and future 
evolution of man. The contribution of Darwin, Weismann, Mendel, 
De Vries, Galton and others are given adequate consideration. The 
concluding chapter indicates how the factors of heredity have pro- 
duced the present stock of human beings, and what eugenics offers 
for the betterment of the race. 

Numerous quotations and references indicate that the author has 
systematically studied the basis of the theory of evolution, and with 
scientific accuracy, has developed his arguments logically and in a 
style that is readily understood. J. B. 


DISEASES OF CHILDREN. First edition edited by Sir ARCHIBALD 
Garrop, K.C.M.G., D.M., M.A., F.R.C.P., F.R.S., the late 
FrepericK E. Barren, M.D., M.A., F.R.C.P., and 
THursFIELD, D.M., M.A., F.R.C.P. Second edition edited by 
HuGu Tuursrietp, D.M., M.A., F.R.C.P., Physician, Hospital 
for Sick Children, Great Ormond Street, and DoNALD PATERSON, 
M.D., M.R.C.P., Physician to Outpatients, Hospital for Sick 
Children, Great Ormond Street. Pp. 1106, with two colored 
plates and 205 illustrations in text. New York: William Wood & 
Co., 1929. Price, $13.00. 


FIFTEEN years after its original publication, and with a new 
co-editor, this book appears in its long awaited second edition. 
The Reviewer is gratified to know that such an important work is 
to be perpetuated. It is entitled to a high place among the stand- 
ard one-volume texts of pediatrics. 

In the form of a system, the book is a compilation of articles by 
thirty-seven widely known contributors. While each subject has 
been brought thoroughly up to date by full consideration of the 
many recent additions to pediatric knowledge, the retention of 
much of the matter and actual verbiage of the original work pre- 
serves its character. 

Because of its conservatism of opinion, its clarity of description 
and its freshness of style, the Reviewer commends it most highly 
to the student, the practitioner and the pediatrist. J. 8. 
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‘THerareutic Tecunic, By Frank BurLer GRANGER, 
A.B., M.D. Pp. 417; 135 illustrations. Philadelphia: W. B. 
Saunders Company, 1929. Price, $6.50. 


Tus book has not, to quote the author, been written for the 
specialist in physical therapy. It is rather intended for the physician 
who has installed a limited equipment. 

Beginning with the subjects of electrophysics and physiologic 
effects produced by electricity the first half of the volume includes 
chapters on the various electrical modalities, the electromagnetic 
spectrum, the teaching of physical therapy and a discussion on “‘a 
Hospital Department of Physical Therapy.’ The description of 
massage and hydrotherapy, limited to only a few pages, is entirely 
too short to be of any value. ‘The second half deals with the 
treatment of various pathologic disorders and contains an index of 
diseases with examples of applications indicated in each particular 
case. 

The test is clear, to the point, authorative and up to date. The 
author never indulges in bombast and extravagant claims. Purely 
theoretical or polemic problems are omitted, the book being essen- 
tially of a practical nature. These merits are somewhat offset by 
the crowding of a wide range of material into a relatively too small 
space. Numerous excellent illustrations enhance the value of 
this commendable volume. J. N. 


Tumors ARISING FROM THE BLOODVESSELS OF THE BRAIN, AN- 
GIOMATOUS MALFORMATIONS AND HEMANGIOBLASTOMAS. by 
Harvey CusHInG, Professor of Surgery, Harvard Medical School 
and Surgeon-in-Chief, The Peter Bent Brigham Hospital, Boston, 
and PercivaL Batey, formerly Associate in Surgery, The Peter 
Bent Brigham Hospital, and Associate Professor of Surgery, 
University of Chicago. Pp. 219; 159 illustrations. Charles C. 
Thomas, Springfield, Illinois, and Baltimore, Maryland, 1929. 
Price, $7.50. 


TuHIs monograph is a clinicopathologic study by two investigators 
who happily are not only surgeons, but pathologists as well. The 
material upon which this study was based has been in the process of 
collection for nearly twenty-five years, and the authors are respon- 
sible not only for the clinical, but for the pathologic records. It is 
to be regretted that pathologic anatomy and histology has been 
neglected by clinicians of the past decade. How fruitful the cultiva- 
tion of morbid anatomy by the clinician still is amply demon- 
strated by this splendid monograph. In the introduction is given a 
list of 1522 histologically verified intracranial tumors; in this large 
series the hemangiomas of the brain are in proportion to other intra- 
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cranial tumors as only two to one hundred. The descriptions are 
excellent and include both the clinical as well as the morphologic 
aspects of the cases. There are brief but adequate discussions of 
the various groups. A bibliography of 261 references is given. 
The monograph may be warmly recommended to neurologists, 
neurosurgeons, and pathologists. B. L. 


Tne Origin or Maricgnant Tumors. By THeopor Boveri, 
translated by MarceLLta Bovert. Pp. 119. Baltimore: The 
Williams & Wilkins Company, 1929. Price, $2.50. 


Tuts little book presents Professor Boveri's earnest endeavor to 
account for the origin of malignant tumors through perversions of 
chromosome composition of cells resulting from abnormalities of 
mitosis. He frankly admits the purely hypothetical aspects of the 
question and the impossibility with present methods of investigation 
of reaching a point where we can determine a tumor in statu nascend1. 
But he insists that the cells of a malignant tumor have lost some 
qualities of normal tissue cells, with resulting capacity for unlimited 
growth, and that the loss depends upon unequal and abnormal 
distribution of chromosomes attendant upon tripolar and tetrapolar 
cell division. The theory is well sustained, but the reader may not 
experience the same sense of its adequacy that Boveri enjoyed. It 
lacks something. J. McF. 
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NEW BOOKS. 


Edema and Its Treatment.* By Herman Etwyn, M.D. Pp. 82, 3 illustra- 
tions. New York: The MacMillan Company, 1929. Price, $2.50. 

Notes on Chronic Otorrhea.* By A. R. Frret, M.A., M.D. (Dus.) Pp. 87; 
54 illustrations. New York: Wm. Wood & Co., 1929. Price, $2.25. 

The Nose, Throat and Ear and Their Diseases.* Edited by CHEVALIER 
Jackson, M.D. and George M. Coatss, M.D. Pp. 1177; 657 illustra- 
tions. Philadelphia: W. B. Saunders Company, 1929. Price, $13.00. 

The Tonsils and Adenoids and their Diseases.* By Irwin Moors, M.B., 
C.M. (Epin.) Pp. 395; 107 illustrations. St. Louis: C. V. Mosby 
Company, 1928. Price, $6.50. 

The Neuroses.* By 8S. Wecus_er, M.D. Pp. 330. Philadelphia: 
W. B. Saunders Company, 1929. Price, $4.00. 


* Reviews of titles followed by an asterisk will appear in a later number. 
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The Musculature of the Bronchi and Lungs.—CHARLES CLIFFORD 
Mackun (Physiological Reviews, 1929, 9, 1-60). In this review the 
lung is considered as a muscular organ—a conception which opens up 
new avenues of approach to clinical problems in this field. Since most 
of this muscle is related to the bronchial tree and its terminal air cham- 
bers, it is spoken of as the bronchial musculature. An accurate visuali- 
zation of its fundamental architectural plan is necessarily dependent 
upon a conception of the anatomy of the airway and its terminals, and 
this is presented, particularly with relation to the “respiratory,” or 
terminal, part. This has been shown by modern research to be a com- 
plicated system of branched tubes whose thin walls are occupied almost 
completely by rounded apertures leading into other similar branches 
or into air chambers containing one or more alveoli. The bronchial 
musculature is a component of the entire airway from the larynx to 
the alveolar mouths. Incomplete in the trachea, where its thin strands 
unite the ends of the cartilages, it is, in the main bronchi, a network of 
transverse and spiral fibers which form a contractile system lying 
between the cartilages and the mucosa. This formation continues unin- 
terruptedly, becoming progressively finer in build, to the respiratory 
part of the airway, where the muscle strands form sphincters embracing 
the aforementioned mural openings, and even edge the partitions of the 
alveolar sacs. This sponge-work of muscle, because of its peculiar 
structure and relation to the airway, is in a position, when it contracts, 
to shorten and narrow the tubes, acting in conjunction with the stretched 
elastic tissue, and thus assisting in lung deflation. This movement, 
although it is found throughout the airway, is most marked in the ter- 
minal or “respiratory” part, which has an action like that of a bellows, 
as Keith has pointed out. Relaxation of the muscle, in the inspiratory 
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phase, allows of dilatation and elongation of the tubes. The bronchial 
capacity is shown to be variable. It is looked upon as the “ dead space.” 
The fundamental lung unit is thus like the lung of lower forms, such 
as the frog. Innervation, through vagus and sympathetic fibers, co- 
ordinates these movements, and it is suggested that there is a reciprocal 
or “antagonistic”’ action between the bronchial musculature and that 
of the chest wall and floor. 

A peristaltoid movement of the muscle has been described, which is 
capable of expelling heavy exudate; indeed it is possible that gentle 
peristaltic waves are constantly moving toward the larynx. 

The very numerous drugs which have been used experimentally 
upon the bronchial musculature are reviewed, and their actions classi- 
fied. Adrenalin, which is liberated in increased amounts in asphyxia, 
has been looked upon as exerting a protective influence by inducing 
bronchodilatation. 

This motor system is discussed with relation to pathologic condi- 
tions, as asthma and anaphylaxis. The fine wisps of muscle which 
occur in the pulmonary interstitium, and which collectively form a 
tissue of motor significance, are described. In all, 492 separate articles 
are canvassed. 


Tabardillo, an American Variety of Typhus.—Moose (J. Infect. 
Dis., 1929, 44, 186) presents evidence which would make it appear that 
tabardillo, or Mexican typhus, is a disease between typhus and Rocky 
Mountain spotted fever, all three of them being closely related but 
not one and the same. His reason for this belief is based largely upon 
the result of the injection of material from infected animals into other 
animals. The animals developed scrotal lesions which the author 
believes are pathognomonic of tabardillo in guinea pigs. This finding 
was not observed if the guinea pigs were injected in New York with the 
blood of patients suffering from mild typhus fever, Brill’s disease. 


The Identity of So-called Agranulocytic Angina. Report of a Case. 
Before presenting their case, Rose and Houser (Arch. Int. Med., 1929, 
43, 533) discuss the literature and the cases that have been reported of 
Schultz’s syndrome. They then give in detail the case history, with a 
full etiologic report. They found that “the lesions common to the 
various organs were small patches of necrosis without cellular reactions. 
There was widespread necrosis of the walls and a complete absence of the 
leukocytes even in the bone marrow. Areas of inflammatory edema 
were found, especially in the upper respiratory tract and skin.”’ The 
authors do not believe that agranulocytosis is a specific disease entity 
because: (1) Marked leukopenia occurs at times in overwhelming 
infections; (2) the multiplicity and variety of necrotic foci are against 
the specificity of the angina, while a similar type of necrotic angina 
occurs in many blood dyscrasias; (3) the disease occurs in both sexes 
with wide variations in age incidence; (4) a variety of organisms have 
been recovered from the blood stream and local lesions; (5) nothing has 
been reported as to the epidemicity of the condition; (6) significant 
organic lesions have not been found; (7) the disease has not been repro- 
duced experimentally. They suggest the substitution of a more general 
descriptive term for the present one, giving as examples “sepsis with 
granulocytopenia”’ or ‘‘agranulocytic infection.” 
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Embryologic Origin of Club-foot.—Béxum (J. Bone and Joint Surg., 
1929, 11, 229) state that Bessel-Hagen, the author of the greatest mono- 
graph on club-foot advanced the theory that during its embryonic 
development, the foot passed through no stage of so-called “ physiologic 
club-foot.”’ This belief was endorsed by other investigators and taught 
authoritatively by Hoffa, but it is untenable. On the contrary, if the 
deformities of the foot which have been designated collectively as con- 
genital “club-foot” are analyzed into their three chief components, 
plantar flexion, adduction and supination—one discovers some of these 
in all of the stages of early embryonic development. All of the clinical 
manifestations substantiate the conclusion that congenital club-foot is 
not the result of a mechanical incident, but of a maldevelopment which 
can be traced back to more deeply lying biologic causes. The author 
comes therefore to the same conclusion that was reached after the 
embryologic-anatomic study. The best explanation for the great major- 
ity of cases of congenital club-foot is the theory of primary endogenous 
disturbance of the embryo—an arrest of development. 

The Remote Results of Gastrectomy.—Gorpon-TayLor and Dopps 
(Brit. J. Surg., 1929, 16, 641) claim that in 52 cases of gastrectomy, no 
serious alimentary or metabolic upset was found. In 44 per cent of the 
series a definite anemia was present, but this was discovered through 
laboratory examinations and was not associated with any symptoms. 
The anemia does not resemble the pernicious type and no evidence of 
the occurrence of pernicious anemia can be found in any of the cases. 
Hydrochloric acid was found in 20 per cent of the series. Fibrin was 
present in 50 per cent of the feces and there was a general tendency to 
an increase in the fecal fat. Some increase of the intestinal flora was 
found, but without increase in any specific type of organism. Cases with 
a rapid emptying time of the stomach showed a sudden drop in the 
specific gravity of the urine following the test meal. The importance of 
the pyloric control of water absorption is hereby demonstrated. An 
increase in the blood cholesterol and uric acid were the only abnormali- 
ties found in the chemical examination of the blood. The bearing of 
these results on the theoretical considerations of gastrectomy are dis- 
cussed. 


The History of the Human Foot and its Bearing on Orthopedic 
Practice.—Keitu (J. Bone and Joint Surg., 1929, 11, 10) writes that 
it is accepted as proved that the human foot has been evolved from 
one which was prehensile. ‘The condition found in the foot of the 
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chimpanzee is regarded as the nearest representative of the primitive 
form from which the feet of man, gorilla and orang have been evolved; 
that it is function rather than form which has to be studied if we are 
to trace aright the sequence of changes which has culminated in the 
human foot; that the arch of the human foot is safeguarded and main- 
tained by the reflex postural action of muscles, ligaments being merely 
second-line defenses; that flatfoot results from a defect in this defense. 
The evolution of the various muscles concerned in maintaining the 
posture of the human foot, the tibialis anticus and tibialis posticus 
peroneus longus and peroneus brevis and peroneus tertius, is traced 
from their state in the prehensile foot of apes to their action in the 
static foot of man. It is shown how the grasping muscles—the flexor 
longus digitorum, flexor longus hallucis, flexor brevis digitorum— 
become subservient to the static needs of the human foot. The chief 
changes that have transformed a prehensile into a plantigrade foot 
are those of growth—a retrocession of growth affecting the external or 
plantar limb of the prehensile foot with a progressive growth in its 
hallucial limb. It is inferred that it was weight of body which com- 
pelled man’s anthropoid ancestry to assume terrestrial habits of life 
and that man is the descendant not of a pigmy anthropoid, but one of 
massive body. 
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On the Vasodilator Action of Smal] Doses of Iodin and Bromin.— 
Clinical experience alone constitutes the basis for the use of iodin in 
certain forms of arteriosclerosis and on this there is definite divergence 
of opinion as to its value as a vasodilator. Experimental studies by 
many investigators have failed to reveal any certain evidence of the 
supposed dilator action. Now H. GuGGENHEIMER and IRVIN FISHER 
(Deutsch. med. Wehnschr., 1928, 54, 1959) report briefly the results 
of their experimental studies employing very weak concentrations of 
iodid for perfusion and also for administration to the intact animal as 
well as their observations with the use of similar minute doses in man. 
They find in the Langendorff perfused heart that vasodilation first 
appears with concentration of sodium iodid of 1 to 100,000 or less. As 
the concentration is reduced the vasodilator action increases until a 
dilution of about 1 to 5,000,000 is reached. At the highest dilution the 
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vasodilator action is optimal. The action even in the perfusion experi- 
ments is comparatively slow in development requiring from ten to 
fifteen minutes before it appears. Cardiac contraction is diminished 
by iodin and the diminution increases as the concentration of drug 
rises. Organic preparations of iodin react precisely as do the inorganic 
salts. Essentially identical results are obtained with perfused vessels. 
Slow and progressive fall is also produced in nonnarcotized animals 
by minute doses; thus the blood pressure is significantly reduced in 
rabbits after the intravenous administration of a dose of 0.2 mg. of 
sodium iodid, the reduction appearing in about fifteen minutes. Sig- 
nificantly larger doses than this, on the other hand, are without effect 
upon the blood pressure unless they are large enough to depress the 
heart. The results from the use of bromin salts are nearly identical 
with those of iodin, the effective concentrations lying between | to 
50,000 and 1 to 4,000,000. The exact mechanism responsible for these 
actions is not known. Applying the results of these experiments to 
man the authors call attention to the fact that the normal concentra- 
tions of iodin in human blood lies between 1 to 8 and 1 to 12 million. 
This concentration can be raised in man to one effective in producing 
vasodilation by the administration of a dose of 5 mg. of potassium 
iodid. Since the increase in blood iodin resulting from this minute 
dose lasts only a few hours sufficient vasodilation is best maintained 
by a repetition of the dose three times per day. Although iodin and 
bromin both act in the same manner, a combination of the two is more 
effective than is either alone. The authors, therefore, recommend the 
use of 5 mg. of potassium iodid plus 5 mg. of potassium bromide 
three times a day in simple aqueous solution. They find this combina- 
tion particularly effective in cases of mild grades of arteriosclerosis and 
in patients with hyperpiesia. Small doses of certain hypnotics such 
as chloral hydrate enhance the vasodilator action of the iodids and the 
bromids. Hence in more resistant cases they recommend the addition 
of 0.25 gm. of chloral hydrate to each dose of the foregoing iodid and 
bromide mixture. They find these combinations are effective in properly 
chosen cases which comprise chiefly the less advanced stages of arterio- 
sclerosis and of hypertension. In severe cases of arteriosclerosis with 
cachexia and in well-developed cases of arteriosclerotic contracted 
kidney the reactivity of the vessels is lost so that no effects can be 
expected from this form of treatment. Owing to its slight depressant 
action upon the heart they regard it as contraindicated in cases with 
evidences of cardiac failure. 


Spleen Feeding in Joint Tuberculosis.—On the basis of the accumu- 
lated knowledge concerning the biologic effects of the feeding of 
spleen substance Orro (Deutsche med. Wehnschr., 1928, 54, 
2053) treated a series of 15 patients with long-standing resistant joint 
tuberculosis by the administration of small quantities of very lightly 
cooked calves’ spleen. He continued quantities of } to 1 gram of spleen 
daily for consecutive periods of four weeks, then intermitted for periods 
of two weeks. These small doses were employed in order to avoid the 
danger of the production of anemia. Within as short a time as two 
weeks after the beginning of such treatment he observed reduction in 
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fever, diminution of secretion from the open lesions and assumption 
of much more healthy appearance of tuberculous ulcers and the develop- 
ment of fresh, healthy granulation tissue. Local swelling diminished, 
pain and local tenderness of the joints disappeared and the patients’ 
general condition was improved along with frequent gain in weight. 
Of 15 patients so treated for periods of time varying from three to five 
months, 8 showed very marked improvement both in their local lesions 
and in their general state of health. Five of the 15 patients showed 
complete local healing. Almost all of these patients had previously 
undergone all of the usual methods of treatment and were selected for 
the test because of the proved difficulty in securing favorable response. 
Fliegel feels that the number of cases is too small to justify conclusions 
but that the results are sufficiently favorable to warrant an extended 
investigation of the value of spleen feeding as a supplement to the usual 
methods of treating joint tuberculosis. 

A New Method of Sterilizing the Bile Passages in Cholangitis and 
Other Conditions. — Acting upon the well-known fact that rapid changes 
in the reaction of the medium are capable of destroying, or of inhibiting 
the growth of certain bacteria as, for example, in the alkali treatment 
of pyelitis, K. BeckMANN (Miinchener med. Wehnschr., 1928, 75, 2042) 
applies similar methods in the treatment of cholangitis and in carriers 
of bacillus paratyphosus. Experiments on man and animals carried 
out by him and others show the possibility of markedly increasing the 
alkalinity of the bile by the administration through a duodenal tube of 
50 ec. of a 5 per cent sodium carbonate solution or of intestinal capsules 
containing 0.5 gm. of sodium carbonate. Where the capsules are used 
five are given three times a day, or in the case of the solution 3 doses 
per day are administered. The treatment in either case is continued for 
periods of three or four consecutive days. With this treatment two 
carriers of paratyphoid B were promptly sterilized of their organisms 
and 1 patient recently recovered from paratyphoid B infection was 
similarly freed of his bacilli. Two patients with cholangitis and chole- 
cystitis due to the proteus bacillus and one each due to streptococci 
and Bacillus coli were freed of their bacteria as well as promptly relieved 
of their symptoms. Although the cases so far studied are few in number 
the author believes the results justify further use of this procedure. 


The Present Status of Lead Therapy in Malignant Disease.— Bei. 
(Brit. Med. J., 1929, i, 431) advocates that in addition to the beneficial 
effect of lead when used alone in the treatment of cancer, an aggregate 
effect is secured when lead and Roentgen rays, and lead and radium are 
applied within a short time of one another. In selecting patients for 
treatment with lead, involvement of the liver and kidneys as well as 
severe myocardial insufficiency, and serious anemia contraindicate the 
application of lead. As long as the patient is in good condition, with a 
prospect of about six months of life, other things being equal, treatment 
may be contemplated. The individual dose should be relatively small 
with a tendency to increase the quantity of lead to a total amount of 
0.5 to 0.8 gm. Suspensions of metallic lead or a colloidal preparation of 
lead phosphate were used. The material was injected intravenously, 
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and in a few cases intrairterially. Intramuscular injections were 
employed rarely, and ionization with lead of malignant ulcers was also 
practised. The failure to observe beneficial effects by some investiga- 
tors is due to the fact that they considered only absolute cures or 
failures. Moreover, the patients were so ill that treatment could not 
be completed, or the treatment was so conducted that the patient died 
as a result of it. Bell emphasizes that “arrest and alleviation of the 
disease must equally be taken into account.” He claims ‘65 successes 
out of 303 cases treated—that is 21.5 per cent of successful results.”’ 
The author also believes that if the cases are carefully selected and the 
treatment well carried out the method tested has vast possibilities. 


Tonsillectomy with Diathermy..-Aron (Alin. Wehnschr., 1929, 8, 
167) calls attention to the dangers of hemorrhage following tonsil- 
lectomy as well as to the difficulties introduced into the operation by 
fairly free bleeding and recommends the use of the cold cautery in 
order to obviate these difficulties. He says that no other method gives 
such ideal control of bleeding during and following operation. The 
tonsil is dissected out of its fossa in the usual manner but instead of 
employing scissors, a knife or a sharp elevator, the flat tip of the cold 
cautery is used. The only disadvantage of this method seems to lie in 
the relatively trivial fact that after operation the local reaction in the 
wound is somewhat greater than that following the ordinary method of 
dissection. 
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The Prognosis of Tuberculosis in Infants.—GasuL (Am. J. Dis. 
Child., 1929, 37, 909) studied 404 tuberculous infants, varying in age 
from four months to two and a half years. These were followed for a 
period of from one to eight years. When first examined 221 of the 404 
showed only a positive tuberculin reaction, 121 showed hilum tuber- 
culosis, 15 showed scrofuloderma, 5 showed papulonecrotic tuberculids, 
11 showed a spina ventosa, 6 showed a tuberculous pleuritis, 8 showed 
an epituberculosis and 2 showed an erythema nodosum. There were 
fifteen deaths in 404 cases or a mortality rate of 3.71 per cent. Twenty- 
nine of the 404 infants were infected during the first six months of life. 
There were five deaths in the 29 cases, or a mortality rate of 17.2 per 
cent. Seventy-three of the 404 infants became infected with tubercu- 
losis during the second half of the first year of life. There were five 
deaths or a mortality rate of 6.84 per cent. Seventy-seven of the 404 
infants became infected during the first half of the second year. There 
were five deaths or a mortality rate of 6.49 per cent. None of the 
infants who had been infected after the first half of the second year 
died. The fluoroscopic and roentgenologic observations showed either 
a Ghon tubercle or ¢alcified hilum glands in a certain percentage of all 
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patients who were followed up for a varying period of years: from seven 
to eight years, 95.5 per cent; from five to seven years, 90.5 per cent; 
from five to six years, 66.6 per cent; from four to five years, 71 per 
cent; from three to four years, 61.8 per cent; from two to three years, 
56 per cent; in only 16 per cent of the patients who were followed for 
one or two years. The location of the Ghon tubercle according to the 
lobes were as follows: lower lobe of the right lung 33 per cent; lower 
lobe of the left lung, 20.75 per cent; upper lobe of the right lung, 19.85 
per cent; upper lobe of the left lung, 14.15 per cent, and middle lobe 
of the right lung, 12.26 per cent. The resistance of the infant to a tuber- 
culous infection, even during the first six months of life, is high. An 
infant with a positive tuberculin reaction or even with definitely recog- 
nizable lesion, with the exception of tuberculous meningitis, miliary 
tuberculosis and ulcerative caseous pulmonary tuberculosis, should 
not be given a poor prognosis. 


The Importance of Indicanuria, Fat and Schmidt Fermentation Test 
in the Practice of Pediatrics.—/REEMAN, MILLER and FREEMAN (Arch. 
Ped., 1929, 46, 269) found that the Obermayer test for indican, the 
Freeman and Miller test for fecal fat and the Schmidt fermentation 
test are sufficiently accurate and simple to be used in office routine. 
These tests indicate the character of the food that is the source of trouble 
and also serve as an excellent control of the results of treatment. Nor- 
mal children show infrequent indicanuria, fecal fat under 6.5 per cent, 
and fermentation tests producing less than 4 cc. Children with symp- 
toms of abnormal alimentation practically always show either an indi- 
canuria, an excess of stool fat, or fermentation by the Schmidt test, and 
in some cases all three of these. In office practice 80 per cent of the 
examinations in children with symptoms showed carbohydrate excess; 
60 per cent protein excess; and 33 per cent fat excess. Dietary restric- 
tions of these cases in accordance with the laboratory findings usually 
resulted in improvement in the condition of the children, and in the 
reduction of the abnormalities in the feces and urine. 


Should Whole Wheat Products Displace the Refined Products?- 
LevINE (Arch. Ped., 1929, 46, 281) claims that the nutritional deficien- 
cies of refined wheat can be overcome by the greater use of supplemen- 
tary foods. The use of supplementary foods is not being put into prac- 
tice owing to the costliness of the food necessary to make good the 
deficiencies of refined wheat flour. The lower the family income the 
greater is the tendency to use in relatively larger proportions the cheaper 
foods like wheat and other cereals. In families with small incomes, 
refined wheat constitutes more than 25 per cent of the total caloric 
intake and more than 38 per cent of the total protein intake. The other 
foods entering into the diet do not have sufficient supplementary values 
and are apt to be poor in some of the essential elements of nutrition 
found in whole wheat. Children in such families naturally suffer from 
malnutrition. Since those who need supplementation most are least 
likely to utilize its advantages, it is important that the type of wheat 
product forming an unusually large part of the diet should carry all of 
the factors that are required. The preponderance of those who have 
no knowledge of the deficiencies of refined flour is overwhelming. There 
are many who are aware of the deficiencies, but do not know how to 
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overcome these deficiencies. Supplementation is not practiced widely 
not for economic reasons but for lack of knowledge. The substitution of 
whole wheat for the refined product would tend to enhance the nutri- 
tional quality of our diet by increasing the intake of iron, of undi- 
gestible residue and of several vitamins such as the fat-soluble E and the 
two water-soluble vitamins, the antiberiberi vitamin and the anti- 
pellagra vitamin. The distinctive nutritional value of a cereal is its 
high residue content, its high mineral content, its high iron content, 
its richness in the antisterility vitamin and in the antiberiberi vitamin 
and its relatively fair supply of the antipellagra vitamin. Those who 
recommend a cereal in the diets of their patients should be well aware 
of the fact that in advising the use of white wheat they are urging the 
the use of a type of food that has none of the distinctive nutritional 
qualities of the cereal, but which is merely a mixture of starch and infe- 
rior protein. 

Paroxysmal Hemoglobinuria.—-Puris (Am. J. Dis. Child., 1929, 37, 
1027) states that so-called paroxysmal hemoglobinuria, especially the 
type caused by chilling, is not really paroxysmal in character. The 
term is a misnomer, as the condition can always be produced under 
certain well-defined circumstances in patients subject to it. The con- 
dition apparently is due to the presence of a definite special hemolysin 
in the blood serum of the patient which becomes active at low tempera- 
tures. The underlying factor responsible for the presence of the special 
hemolysin is probably syphilis. It does not seem unreasonable, to 
suppose that toxins arising from other infections may be capable of 
bringing about this condition. The Wassermann reaction, observed 
in the great majority of these cases, may not be due to syphilis, but 
may be due to the changed conditions of the blood serum. Some of the 
phenomena observed during the attacks of paroxysmal hemoglobinuria 
have been ascribed to anaphylactic shock. This is not incompatible 
with the presence of a special hemolysin in the blood serum. This 
view is not endorsed by the majority of observers. The only treatment 
that gives any favorable results is antisyphilitic, but this is frequently 
unsuccessful as in the case incorporated in this report. The laboratory 
data in a typical case in a child conform very nearly to the described 
type. 

The Incubation Period of Poliomyelitis. Aycock and LuTner (J. 
Prevent. Med., 1929, 3, 103) collected data bearing on the incubation 
period of poliomyelitis from various sources such as milk-borne infec- 
tions; cases following tonsillectomy; isolated groups of cases in the same 
locality where contact could not be traced; cases in which a single 
known contact occurred; certain instances of multiple cases in families 
in which the individuals had separated before onset of the disease; 
and an analysis of all the cases that occurred in 1928 in Massachusetts, 
with known contact, in which there was an interval of separation prior 
to onset. In all cases in which the time of exposure can be set within 
narrow limits, the apparent incubation period falls within a period of 
from six to twenty days. In all cases in which the last exposure occurred 
less than six days previous to the onset of the secondary case, the dura- 
tion of exposure is such that the incubation period could likewise have 
fallen within these limits. In none of the observations reported was the 
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incubation period necessarily shorter than six days. In some of these 
observations there is evidence that the infectious period of the disease 
may extend from the fourteenth day preceding the onset of symptoms 
to at least the fifth day of the disease. The incubation period observed 
in experimental disease in monkeys following the incubation of fully 
active virus was most often six or seven days, but varied from four to 
fourteen days. Longer periods of incubation were observed following 
inoculations of modified virus. 

The Basal Metabolism of Children of Abnormal Weight.—-Torrrer 
and Muuier (J. Am. Med. Assn., 1929, 92, 1903) studied the basal 
metabolism of 70 overweight but otherwise normal children. They 
found that the majority of these children showed a normal basal metab- 
olic rate, the general tendency being toward the high normal rate. 
Twenty-nine per cent showed a basal metabolic rate above +10 
per cent. Most of these patients with an abnormally high metabolism 
were between the ages of twelve and fourteen years, the pubertic period. 
In these cases of a markedly increased basal metabolic rate, there was a 
greater proportion of girls than of boys. The boys showed this increase 
of basal metabolism at a somewhat later age than the girls. A certain 
percentage of the increased metabolic rate in overweight children may 
be accounted for in part by overfeeding. During the period of puberty 
many significant changes take place in the child. There is an increase 
in growth, an increased activity of the endocrine glands and the begin- 
ning of sexual life. All of these influence the basal metabolism of the 
child. The authors believe that there may be a temporary dysfunction 
of the thyroid gland at this period, which may be manifested by no 
other sign than the increased basal metabolic rate. If there is an asso- 
ciation between prepuberty and an increased basal metabolic rate, the 
fact that this period occurs somewhat earlier in girls than in boys might 
account for the greater proportion of girls in this series than boys, 
showing a marked increase in basal metabolic rate. 
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The Eczema-Asthma-Prurigo-Complex.—A review of the complexi- 
ties and identities of certain allergic conditions is given by Low (Brit. J/. 
Dermat. and Syph., 1928, 50, 389) following a careful definition and 
distinction between prurigo and eczema. The former term is reserved 
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for Hebra’s prurigo, while for the latter he substitutes asthma-eczema to 
describe the condition often referred to as Besnier’s prurigo or Rost’s 
“spitexudatives eczematoid.”” The work is concerned mainly with the 
association of asthma-eczema with asthma and ichthyosis, and recounts 
the evidence in support of their common etiology, heredity and reactions. 
The author quotes a number of investigators who consistently found a 
high rate of association among these allergic conditions. In support of a 
common etiologic factor, a case is given in which sugar was the cause of 
both the eczema and asthma. The Storm test (extract of scales from 
the scalp in cases of seborrhea, tested on skins of patients), gave 100 
per cent positive reactions in asthma-eczema as against low results in 
ordinary eczema and seborrheic dermatitis. The high figure is inter- 
preted as conclusive of an allergic diathesis. Keller and Marchionini 
found that all cases that gave a positive Storm reaction have in addition 
a diminished power of fixing salicylic acid in the blood similar to that 
occurring in asthma. Further evidence of close relationship is the 
occurrence of an eosinophilia in the blood in eczema, asthma and 
prurigo in the lungs in asthmatics, and in the skin in eczema and 
prurigo. The author suggests that the explanation for the occurrence of 
asthma and eczema in alternation is a temporary desensitization in the 
lung or skin following a reaction in that organ so that further reaction 
is inhibited. In view of the evidence in favor of a close relationship, 
the writer points out the surprising thing is not that eczema and asthma 
may occur in the same patient but that they are not more often 
associated. 

Clinical Aspects of Allergy in Dermatology——KLavupeEr (Arch. Derm. 
and Syph., 1929, 19, 198) limits the meaning of allergy to hypersensi- 
tiveness which in the words of Zinsser is that state in which an indi- 
vidual reacts specifically to contact with a given substance, developing 
symptoms which are absent upon similar contact in a normal individual 
of the same species. Clinical phases of hypersensitiveness may be 
separated into two groups; a group of specific causative sensitization, 
and a group in which the sensitizing substances are not the cause of 
the patient’s symptoms. He further postulates a “conclusive” hyper- 
sensitivity (bacterial sensitization, and specific sensitization ranging 
from cutaneous to somatic groups) and an “inconclusive” hypersensi- 
tivity (nonspecific positive cutaneous tests in conditions of atopy and 
the exudative diathesis of Czerny and Besnier). Cutaneous hyper- 
sensitiveness is manifested by the occurrence of a dermatitis indis- 
tinguishable from eczema or by a pruritus attributed to a minimum 
of exposure or to a slight degree of hypersensitiveness. The mucous 
membranes are exempt. It is not believed that cutaneous hypersensi- 
tiveness exists at birth. Frequent exposure to the exciting substance 
may be necessary before a frank idiosyncrasy is developed. Certain 
patients have cutaneous as well as constitutional reactions. This group 
includes serum sickness, anaphylactic shock, and skin conditions asso- 
ciated with asthma and hay fever. The causes include animal proteins, 
foodstuffs, pollens, and drugs. Somatic hypersensitiveness is a phase 
of allergy in which urticaria or angioneurotic edema develops prin- 
cipally after the ingestion of a food substance, Eczema is an uncommon 
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manifestation of this type except in infancy. A tabulation of a large 
series of cases of eczema shows a high percentage of nonspecific cutane- 
ous sensitization reactions which may be interpreted as merely an index 
of heightened irritability in the eczematous skin. The etiology of 
urticaria presents an additional obscure problem; and the performance 
of cutaneous tests gives but little aid. The allergic state is more often 
indicated by the history and symptoms. Hypersensitiveness has prob- 
ably been overemphasized as a cause of chronic urticaria. The author 
believes the psychogenic and reflex nervous causes are of equal impor- 
tance. The allergic state in general is one in which the patient is always 
hypersensitive to one and usually to a number of protein and non- 
protein substances. The mechanism of defense, possessed by normal 
persons, is absent and its absence leads to the state of sensitivity. 
The symptomatology, once the state is established, appears independent 
of the presence or absence of the sensitizing substances. This syndrome 
has much in common with vagotonia as described by Eppinger and 
Hess. Certain cases are indistinguishable from a disturbed vagotonic 
balance and often respond clinically to the same drugs, that is, atropin, 
epinephrin, and calcium. The author quotes Haxthausen’s series of 
200 patients with skin diseases in which cutaneous tests were done, 
and in which deletion of the offending substance yielded no appreciable 
change. These tests are of most value in cases presenting the features 
of strict cutaneous hypersensitiveness, that is, dermatitis and pruritus, 


The Réle of Idiosyncrasy and Allergy in Dermatology.—In addition 
to tuberculid and trichophytid, BLocu (Arch. Derm. and Syph., 1929, 
19, 175) applies the word allergic to a separate group of skin diseases, 
namely eczema, drug eruptions, urticaria, Quincke’s edema and to 
other diseases such as serum sickness, asthma and hay fever. The 
author states that the essence of allergy consists in the ability of the 
living cell to react to the stimulus of foreign substances (antigens) 
with the production of specific cellular antibodies. The contact of the 
antigen with its specific cellular fixed antibody causes a disturbance 
of cellular life which usually results in an inflammatory reaction. The 
type and course of the allergic reaction are independent of the nature 
of the antigen and vary according to the localization of the antibody, 
that is, the reacting organ. Bloch believes the more pains one takes in 
the effort to find the cause in cases of eczema in both the history and 
the functional tests, the more exogenous factors will be found as the 
real basis for this disease. In his clinic, routine tests are made on every 
case of acute or chronic eczema with nonprotein eczema-producing sub- 
stances including formaldehyde, mercury, turpentine, naphthalin, tinc- 
ture of arnica, primrose, adhesive plaster, iodoform, and quinin. The 
test substance is rubbed into the intact skin, the area covered with 
linen and gutta percha, and the test read in twenty-four to forty-eight 
hours. A positive reaction is indicated by the appearance not only of 
redness and swelling but the occurrence of papules and vesicles as in 
eczema. Idiosyncrasy is a more limited term and applies to that small 
percentage of individuals who react in a characteristic way to an 
ordinarily nontoxic substance. Bloch, in his experiment with primrose 
on himself, was able by repeated applications to produce an acquired 
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idiosynerasy or hypersensitiveness, and by a concentration of the 
antigen a typical idiosyncrasy was converted into an allergy. Further 
chemical work on the active substance of primrose produced a pure 
crystalline nonnitrogenous substance which was capable in small 
amounts of exciting a widespread and violent eczema. The author 
also cites the work of W. Jadassohn on the experimental employment 
of the antigen (nonprotein) of Ascaris in relation to local idiosyncrasy 
and the antigen-antibody reaction of the Prausnitz-Kiistner type. 
Jadassohn was able to neutralize the Ascaris antigen with serum-con- 
taining antibodies in accordance with Ehrlich’s early principles laid 
down regarding toxin-antitoxin reactions. The author points out in 
conclusion the increasing importance of the exogenous factor in the 
etiology of eczema. The occurrence of an idiosyncratic disease depends 
on two factors: exposure to an antigenic substance and the capacity of 
a given organ to produce specific antibodies. 

Studies in Asthma, VI. Eczema: Its Relation to Allergy.—O’hrrEre 
and RacKEMANN (J. Am. Med. Assn., 1929, 92, 883) in classifying the 
causes of eczema mention toxic, metabolic, and allergic factors. Their 
report is concerned only with the allergic type of eczema and its rela- 
tion to the application of the theory of hypersensitiveness. They 
studied 239 cases of eczema in children and found that 56 per cent of 
infantile eczema begins during the first four months of life, and 95 per 
cent before the end of the second year. Skin tests with food and dust 
allergens were positive in 52 per cent. ‘The cases which were compli- 
cated by asthma showed 88 per cent positive skin tests as well as a 
tendency toward multiple sensitization. In all the positively-reacting 
children, egg, wheat and milk formed the chief sensitizing foods. Elim- 
inating these foods in the sensitized patients gave improvement in 83 
per cent of the cases. Empirically removing the same foods from the 
diet of the test-negative patients gave improvement in 38 per cent. 
Dusts were found to be rare as causative factors among children. The 
duration of the cases seemed influenced by the age of onset, but the 
average was twenty-five months in the cured cases. A total of 84 cases 
of adult eczema was studied. The age of onset varied from infancy to 
sixty years, and the disease was very much more common in women 
(69.4 per cent). This group as a whole gave 38 per cent positive skin 
tests. Other manifestations of allergy occurred in 47 per cent of the 
cases, and in these cases positive skin tests occurred in 70 per cent. 
By means of the history and skin tests the cases were termed extrinsic, 
intrinsic, and unclassified. Extrinsic causes were found in 30 per cent 
and included foods, dusts, animals, plants, drugs and environment. A 
separate group of seven young men and women constituted an asthma- 
eczema-hay fever type of general hypersensitiveness. A small number 
of cases of intrinsic causation were relieved by nose and throat surgical 
procedures and correction of existing medical difficulties. Unclassified 
cases of eczema formed the largest group of adult cases. Eighteen of 
these 53 patients had positive skin tests, while only one was relieved by 
treatment. The authors believe these positive tests were associated 
not so much with eczema as with other allergic manifestations which 
occurred in 13 of the 18 patients. 
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Safety Factor in Salpingography.—The use of iodized oil has become 
quite popular in outlining various body cavities and canals. The 
gynecologists were not slow in formulating a technique for its intro- 
duction into the tubes and uterus as a preliminary to making a roent- 
genogram of these organs. The results of these injections have appar- 
ently been quite satisfactory in giving a visual record of the size, shape 
and variations from the normal and have been of special value in aiding 
the gynecologist to determine the exact point of obstruction in cases 
where transuterine tubal insufflation has indicated that the tubes were 
not patulous. In describing their experiences with this procedure, 
Rusti and Benpick (Am. J. Roent., 1928, 19, 348) suggest a few points 
in the technique which are worthy of notice, especially from the stand- 
point of safety. The first point which they emphasize is the advantage 
of controlling the injection under the roentgenoscope. This enables one 
to judge just how much pressure is needed and to stop the injection 
immediately if any fluid enters the peritoneal cavity. Another clever 
point which they mention is their method of controlling the pressure 
of the injection. By simply interposing a small rubber bulb between 
the thumb and the syringe piston and connecting this bulb to a manom- 
eter, it is possible to read the pressure directly. By having a radium 
dial on the manometer it can be seen in the dark roentgenoscopic room 
and so the pressure is at all times under complete control. The elasticity 
of the rubber bulb introduces a small error in reading but this is con- 
stant and unimportant. They use pressures varying from 80 to 200 mm. 
of mercury. 

Results of Surgical Treatment of Uterine Fibroids.—Jinkins (7'c.ras 
State J. Med., 1928, 23, 735) reports the results obtained in the surgical 
treatment of uterine fibroids at the John Sealy Hospital at Galveston, 
Texas. In the period 1920-1926 there were 245 uncomplicated cases 
treated with 2 deaths, a mortality of 0.8 per cent. During this same 
period there were 363 complicated cases treated with 17 deaths or 4.6 
per cent mortality. There were 518 supravaginal hysterectomies per- 
formed with 15 deaths (2.9 per cent mortality), 37 myomectomies with 
3 deaths (8.1 per cent mortality) and 42 complete hysterectomies with 
| death (2.4 per cent mortality). These statistics are in accord with 
our own experience in that they definitely show that the mortality in 
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the treatment of the uncomplicated cases is materially lower than that 
of the cases which are complicated by adnexal disease. Jinkins believes 
however, that the mortality in the complicated group will not be so 
high in the future because he will not operate upon cases of pelvic 
inflammatory disease complicating myoma until the infection has been 
quiescent two weeks or more. At present these patients are frequently 
discharged from the hospital when they are strong enough and instructed 
to return in from two to six months for operation. This is a very wise 
plan to follow if the urgency of the symptoms due to the myoma will 
allow the delay and undoubtedly will reduce not only the mortality 
but the morbidity as well. The mortality of 8 per cent for the myomec- 
tomy cases seems somewhat high as compared with the mortality from 
the other types of operation. 


Treatment of Pelvic Inflammatory Disease. or several years past 
the conservative management of pelvic inflammatory disease has been 
stressed in the literature throughout this country and we have always 
been glad to emphasize this fact because our own opinion, based on 
past experience, is in complete accord with such procedure. It is of 
interest, therefore, to note that the idea of conservative management 
is becoming popular in Germany, as evidenced by the report of Conrap 
(Zentralbl. f. Gynik., 1928, 52, 2877) from the Rudolph Virchow Hospi- 
tal in Berlin. During the past five years there were 2825 cases of 
pelvic inflammatory disease treated on his service, and of these only 
373, or 13.2 per cent were operated upon with a mortality of 2.9 per 
cent. Of the cases operated upon, total hysterectomy was performed 
only 4 times with 1 death, supravaginal hysterectomy was employed 
in 71 cases with 5 deaths, while in 298 cases a conservative operation 
was performed with only 5 deaths. In the conservative group as much 
ovarian tissue as possible was saved in order to perpetuate menstrua- 
tion in the young women who constituted the large part of the series. 
If the radical operation had to be performed, then ovarian transplanta- 
tion was performed whenever possible, using ovarian tissue from 
another patient if necessary. These excellent results in such a large 
series of cases demonstrate the possibilities of conservatism beyond any 
reasonable doubt. 
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Otologic and Other Manifestations of a Diet Deficient in Vitamins. 
Animal Experimentation..The knowledge that various pathologic 
conditions result from certain discrepancies in food has initiated an 
era of extensive study of the factors involved. The recent wave of 
enthusiasm concerning the caloric values of food has been supplanted 
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to a degree by the present interest in vitamin content. Because of the 
changes in bone in rickets, suggesting a possible connection between 
vitamin deficiency and deafness, BARLOW (Laryngoscope, 1927, 37, 640) 
conducted a series of experiments which “definitely established that 
deficiency of vitamin D in itself was not a factor in the production of 
loss of hearing.” In the present report, relative to the possibility of the 
other vitamins and their relation to disturbances of the ear, nose and 
throat, Bartow (Arch. Otolaryngol., 1928, 8, 629) continued his inves- 
tigations along similar lines, by examining sections from the bon) 
capsule of rats fed on a diet deficient in fat-soluble vitamin A, and vita- 
min B. It was found that vitamins A and B were not factors in bony 
changes in the internal ear and a diet deficient in them was not a predis- 
posing cause of deafness. An absence of vitamin A is marked by such 
changes in the mucosa of the respiratory tract as edema, small-cell 
infiltration and desquamation, accompanied by rhinitis. These respir- 
atory lesions might be considered as a possible factor in the production 
of alterations in the soft tissue of the middle ear, which might become 
permanent. 


Vasomotor Affections of the Internal Ear.—Vasomotor disturbances 
may be considered as among the most pathognomonic and the most 
important in affections of the internal ear. These vasomotor troubles 
depend directly on the sympathetic system. After experimentation 
relative to the action of the sympathetic (pericarotid sympathectomy 
and injections of vasomotor drugs), as well as to the effect of circula- 
tory disturbances (arterial compression and peripheral vasodilatation), 
on the labyrinth, PortMANN (J. Laryngol., and Otol. 1928, 43, 860) dis- 
cusses some of the vasomotor affections of the internal ear. He calls 
attention to Lermoyez’s syndrome, originally interpreted as angio- 
spasm of the anterior labyrinth and encountered in a patient with 
Raynaud’s disease, whereby the slow stenosis of the internal auditory 
artery caused deafness which was relieved by the sudden cessation of 
the spasm and the consequent rush of blood, which, in turn, gave rise 
to tinnitus and vertigo. In commenting upon Lermoyez’s syndrome 
as “ vertigo that makes one hear,’”’ Portmann contrasts it with Méniére’s 
disease, in which the phenomena are the same but appear in the reverse 
order, namely, good hearing, sudden vertigo, sudden deafness and slow 
recovery. Following a thorough résumé of our knowledge concerning 
the pathogeny of Méniére’s disease, the author states that “whatever 
may be the internal mechanism of production of vertigo of aural origin, 
it seems to be, in Méniére’s disease, closely connected with the vaso- 
motor phenomena, and hence with the sympathetic equilibrium.” In 
the angiospasmodic syndrome of the labyrinth are included: tinnitus, 
deafness, vestibular hyperexcitability and sympathetic hypertonia. He 
concludes that “the most important causes susceptible of acting on this 
regulating apparatus are undoubtedly the action of the nervous system 
and the action of the endocrine glands, above all the hormone of the 
suprarenal gland—adrenalin;”’ and asks the question: “Is the hyper- 
tonicity of the arterial coat in the spasm due to the hyperactivity of 
the sympathetic or to a hyperfunction of the suprarenal?” 
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Bone Pathology and its Relation to the Problem of Otosclerosis. 
—Applying the idea, that in general the contested questions of bone 
pathology are also those of normal bone histology, to the pathology of 
the bony capsule of the inner ear and consequently to the problem of 
otosclerosis, and believing that research into the etiology of otosclerosis 
requires a knowledge of the final construction and development of the 
bony capsule, WEBER (Ann. Otol. Rhinol. Larngol., 1928, 37, 1232) 
states that as far as is known this development, in all probability, fol- 
lows the general principles of bone formation. After an extensive 
review of the general principles of normal and abnormal bone formation 
and of the normal growth of the osseous capsule of the labyrinth, the 
author follows Lange in indicating that in the focal lesion of otosclerosis 
one may note an intermingling of fibrous and lamellar bone and an 
absence of interglobular spaces. Weber says that the primary process 
of the disease is, in all probability, one of resorption, which proceeds 
slowly toward the periosteal bone. However, he remarks that since 
otosclerosis is not merely a problem of pathology, the solution of the 
problem, as Fraser and Pritchett have repeatedly pointed out, necessi- 
tates the close coéperation of all the specialists concerned. 

Interested in the same subject,—“The Pathology of Otosclerosis.”’ 
—Mayer (J. Laryngol. and Otol., 1928, 43, 843) concludes that areas 
of otosclerosis are to be regarded as hyperplasias—a view based not 
only on the histologic appearance of the foci, but also on their multi- 
plicity, their typical and symmetrical localization, the presence of tiny 
islands of atypical tissue (constituting points of origin in these areas), 
the condition of hyperplasia of the temporal bone generally, the appear- 
ance clinically of congenital features, the coincidence with blue sclero- 
tics and osteopsathyrosis, Paget’s disease, and neurofibroma of N. VIII, 
and last, the hereditary factor. _ 


Retropharyngeal Abscess.—BarLow (Ann. Otol., Rhinol. and Laryn- 
gol., 1929, 38, 205) in commenting upon the relative frequency of retro- 
pharyngeal abscess in early childhood, quotes Babbitt as stating that 
while the associated pathologic condition offers little complexity, the 
failure to recognize its existence not uncommonly leads to serious and 
even fatal consequences. Believing that retropharyngeal abscess is 
most likely due to extension or invasion from upper respiratory infec- 
tion, he recognizes suppurative retropharyngeal lymphadenitis from 
sinusitis and tonsillitis as a potential etiologic factor. The symptoms 
are those of pharyngeal or postnasal obstruction—such as dyspnea, 
dysphagia, pain in throat, earache, and a brassy quality to the voice or 
cry. Objectively, the patients look ill, breathe with their mouths open 
and often have a unilateral cervical adenitis. The pharyngeal wall 
usually is swollen and bulging. Palpation is a most valuable diagnostic 
procedure. The treatment is surgical, and consists of a longitudinal 
incision—great care being exercised to prevent aspiration of the evac- 
uated pus. 


Laryngeal Cancer: Early Diagnosis and Treatment.—In a compre- 
hensive contribution concerning the symptoms, clinical findings, diag- 
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nosis, prognosis and treatment of laryngeal cancer, MAcKENTY (Arch. 
Otolaryngol., 1929, 9, 237) states that malignant disease of the larynx 
constitutes 5 per cent of all (primary) malignant tumors; that 98 per 
cent are carcinomata and 2 per cent are sarcomata; and that of the 
carcinomata, 96 per cent are squamous cell and extremely malignant. 
From a surgical and prognostic standpoint, the exact location and extent 
of the cancer (extrinsic, intrinsic or borderline intrinsic) are of great 
importance. In 90 per cent of the cases, intrinsic cancer gives immed- 
iate notice of its presence in a hoarse or altered voice. “In no other 
situation in the body does cancer give such early or such easily recog- 
nizable warning of its presence.” The data for differentiating the 
triad—cancer, syphilis and tuberculosis—are detailed. The treatment 
is surgical. “Surgical measures, applied early, give better results in 
cancer of the larynx than in cancer in any other part of the body.” In 
the author’s experience, “radium has been an utter failure for treatment 
in cases of squamous-cell laryngeal cancer (1. e., in 96 per cent of laryn- 
geal cancers). Its false promise is luring thousands beyond the aid of 
surgical procedures. In over 700 cases studied, 80 per cent of the cancers 
were intrinsic and curable in their inception; and 230 patients were 
treated surgically with a surgical death rate of under 3 per cent. Recur- 
rences in incipient intrinsic cancer occurred in 3 per cent of the patients 
after laryngectomy and in 35 per cent after thyrotomy. In extrinsic 
cancer, recurrences occurred in almost 100 per cent.” In conclusion, 
Mackenty says: “If the public mind could be oriented on one fact— 
that progressive hoarseness is a danger signal—and if the medical pro- 
fession would urge a thorough and competent investigation of this 
danger signal; if the entire truth were told about radium, and if the 
laryngologist would heed the dictates of general surgical measures in the 
treatment of persons with cancer, 7. ¢., radical removal, laryngologists 
would be doing their honest best with their allotted 5 per cent share of 
patients with this dire disease and would eradicate to a large extent the 
unspeakable misery attendant on uncontrolled laryngeal cancer.” 
Response of Vestibular Apparatus to Drugs.—“Otolaryngologists 
have long felt more or less helpless in relievirg vertigo originating in 
the vestibular organ. A considerable number of drugs have been 
employed by various men at various times. None have been effective 
to any satisfactory degree.” Regarding the vestibular nerve as one of 
special sense, Ross and Fisu (Ann. Otol., Rhinol. and Laryngol., 1929, 
38, 175) conducted a series of tests of the action of certain drugs on the 
canine vestibular function—in order to determine the effects of the 
drugs on the response of the vestibular apparatus to stimulation, as 
elicited by rotating the animal at a constant rate of about thirty-five 
turns per minute for fifteen seconds. It was found that of the six drugs 
employed, three of them—sodium nitrite, cocain and pilocarpin— 
decreased the response; and that the other three—epinephrin, nicotin 
and atropin—had no effect. From the known action of the various 
drugs used and from the results obtained under the conditions of the 
experiments, the authors believe: that the drugs decreasing the response 
to vestibular stimulation did so, not as a result of any specific effect, 
but by reason of the general depression due to the prostrating doses of 
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the drugs; and that neither the thoracolumbar sympathetic ganglions 
or the craniosacral sympathetic system are involved in the nystagmus 
response to vestibular stimulation. 


Laryngo-rhinology and General Medicine.—In the Semon Lecture of 
1928, Hasek (J. Laryngol. and Otol., 1929, 44, 3 and Laryngoscope, 
1929, 39, 75) after reviewing the development of laryngo-rhinology, dis- 
cusses the relative merits of such diagnostic procedures as histologic, 
serologic and radiologic examinations and illustrates various points by 
means of personal clinical experiences. Following a consideration of 
the very important connections between laryngo-rhinology and internal 
medicine and surgery, the author concludes that: “The specialty of 
laryngo-rhinology is only conceivable as a useful department in the 
whole general field of medicine. It will not suffice that young physicians 
should dedicate themselves to laryngo-rhinology immediately or soon 
after the completion of their studies. Particularly impracticable is this 
method for those who are determined to enter upon an academic career 
and to busy themselves as teachers in the province of medicine. Post- 
graduate education lasting for years in most of the departments of 
general medicine and surgery, and a practical knowledge of histology, 
hematology and roentgenology, are absolutely requisite as a basis. 

“We must first be good doctors; only then can we practically and 
scientifically further develop a specialty, laryngo-rhinology included. 
In no other way, for a house is not built from the gables toward the 
foundation stone, but reversed, and the tree bears fruit only when it is 
fully developed. 

“Let us, therefore, cherish and protect most carefully the tree of 
general medicine, so that the fruit of the special department may grow 
so much the riper and more perfect.” 


Otitis Media and Allergy.— Lewis (Ann. Otol., Rhinol. and Laryngol. 
1929, 38, 185) states that he has encountered 6 cases of acute otitis 
media which strongly suggested an allergic basis of the inflammatory 
reaction and presents the clinical data of the 2 cases giving a history 
of allergic manifestations in their progenitors. In discussing allergy 
in general, he says that “abnormal tissue reactions” may be subdivided 
into: (1) allergy—always inherited and of protein etiology; (2) ana- 
phylaxis—always acquired and of protein etiology; and (3) altered 
reactivity—always acquired and of nonprotein etiology. Attention is 
directed to the altering influences of adrenalin, iodin and ephedrin on 
these “abnormal tissue reactions;’ and from the knowledge of the 
action of adrenalin and iodin it is suggested that the endocrine system 
may participate in the alterations of allergic reactions. Lewis concludes 
that “there are certain characteristics of so-called ‘acute serous’ 
otitis media which suggest the absence of infectious etiology; and even 
more strongly suggest allergic etiology.” Furthermore, he thinks that 
many instances of acute otitis media may be, originally, the expression 
of the allergic state, and may be infected, subsequently by the invasion 
of bacteria into the tympanic cavity. 
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Roentgenologic Diagnosis of Diseases Affecting the Distal Half of 
the Colon.— Most organic diseases of the colon, when advanced, says 
Moore (J. Am. Med. Assn., 1928, 91, 1094) give rise to pronounced and 
diagnostic roentgenologic signs. Early lesions are less easily discovered, 
and more difficult to distinguish from each other than equivalent lesions 
of the stomach. Among the roentgenologically demonstrable diseases 
that affect the distal portion of the colon, from the splenic flexure to the 
rectum, the three most common are diverticulitis, cancer, and ulcerative 
colitis. Of much less frequent occurrence are benign tumors, cicatricial 
strictures, tuberculosis and Hirschsprung’s disease. 

Diverticula occur in every part of the alimentary canal but are found 
most frequently in the colon, especially in its distal half. They are 
found in approximately 5 per cent of all patients examined with the 
Roentgen ray. In most cases the sacculations are few in number, symp- 
tomless and without clinical significance. Often, especially in the sig- 
moid, they are numerous and become inflamed —diverticulitis and peri- 
diverticulitis. The inflammatory thickening produces a corresponding 
narrowing of the barium-filled lumen of the bowel. The margin of the 
narrowed lumen is likely to be serrated, and unless a few diverticula, 
which appear as round or oval shadows, are manifest, the appearance 
may be difficult to distinguish from that of colonic spasm, cancer or 
adhesions. 

Cancer is rather common in the distal colon. Its principal manifes- 
tations are a narrowing, deforming defect in the barium shadow, with 
or without obstruction to the enema. Scirrhous cancer often encircles the 
bowel, producing the stenotic, so-called napkin-ring form, and is easily 
recognized. Medullary cancers grow rapidly, ulcerate deeply and 
deform the lumen grossly. At the site of the defect, a mass can usually 
be felt. 

Chronic ulcerative colitis usually begins in the distal part of the bowel 
and progresses upward. When the disease is well advanced the affected 
bowel, when filled with the barium enema, is narrow, devoid of haustra, 
smooth and pipelike or deeply constricted at intervals, so as to resemble 
a string of sausage. Frequently the colon is contracted longitudinally, 
causing the splenic flexure to be drawn downward. 


Bone Diseases.— Be LpeEn (Radiology, 1928, 11, 281) feels that osteitis 
deformans and osteitis fibrosa are the same disease, but that osteitis 
fibrosa is the manifestation of Paget’s disease in the young and that 
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osteitis deformans is the reaction of the bones in the adult past middle 
life. Osteomalacia can perhaps be added to the group. Osteitis defor- 
mans affects chiefly the bones of the leg, the vertebre and skull, although 
almost any bone may be attacked. Roentgenologically, the bone 
becomes dense, widened and, if a long bone, considerably bowed; the 
vertebral column is almost always involved, and kyphosis develops in 
the dorsal and lower cervical regions; enlargement of the skull usually 
occurs at some stage of the disease, and is produced by an enormous 
deposit of bone on the outside of the cranium, without endocranial 
thickening; the pelvis may be broadened, the ribs thickened and the 
chest deformed. Paget’s disease is a strong predisposing cause toward 
the development of sarcoma of bone which has occurred in nearly 10 per 
cent of the recorded cases. Osteitis fibrosa cystica consists in the 
formation of new connective tissue which may soften and give rise to 
cysts. It is considered by Bloodgood and others to be an inflammatory 
condition, a low-grade form of osteomyelitis. On the other hand, there 
is evidence that it is an obscure disorder of calcium metabolism and 
ossification. It is a disease of the young, most cases occurring between 
the ages of ten and twenty years. Bones affected most commonly are 
the humerus, the femur and tibia. Bowing, angular deformities and 
fractures may result. In the roentgenogram the cysts produce a strik- 
ing picture; the clear area is often continued down the shaft as a pointed 
extension, whereas in other bone cysts, such as those which occur in 
giant-cell tumors, the lower limit is rounded. However, the disease 
may be complicated by the development of giant-cell tumor. Osteo- 
malacia is of extreme rarity in North America. It seems to be a defi- 
ciency disease due to the lack of some vitamin in the food plus chronic 
infection. The disease is one of middle life and is almost confined to 
pregnant or parous women. Many bones may be affected, but those 
exhibiting most the effect of the disease are the lumbar vertebre, the 
pelvis and the bones of the leg. The vertebrae are compressed, the 
pelvis deformed, the bones of the leg are bowed outward and forward 
and general rarefaction of the bone is obvious in the roentgenogram. 
Fractures from an Operative Viewpoint.—Hernprerson (Radiology, 
1929, 12, 214) lists the recent closed fractures most satisfactorily 
treated at the Mayo Clinic by some form of open method, as follows: 
In the lower extremities—astragalus, if there is marked displacement; 
Pott’s fracture, if the malleolus is broken off high and well into the 
articular surface of the tibia; refractory fractures of the ankle with 
spiral fracture of the fibula, broken internal malleolus, etc.; oblique 
breaks of the lower third of the tibia and fibula; patella; shaft of the 
femur in the adult, particularly in the lower third with posterior dis- 
placement of the lower fragment; fracture dislocations of hip; slipped 
epiphysis in the upper end of the femur in children (should be operated 
on early). In the upper extremities—overriding fractures of meta- 
carpals; badly comminuted fractures of scaphoid; most fractures of the 
shaft of both ulna and radius; lower third of radius (other than typical 
Colles); head of radius; olecranon process; fracture or epiphyseal sepa- 
ration of the lower end of the humerus in children; particularly if the 
lower fragment is displaced anteriorly; surgical neck of humerus with 
overriding; fracture dislocations of the head of the humerus. Henderson 
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goes on to say that the open method is being used more and more, but 
it should be employed only by those who are properly qualified and in 
proper surroundings. The use of the open method as a routine is not 
advocated. Whenever possible the conservative method should be 
used. 

Roentgen Findings in Neuroblastoma.—'I'wo cases of neuroblastoma 
are reported by HENLE (Am. J. Roentgenol. and Rad. Therap., 1928, 20, 
414). Neuroblastomas, formerly considered sarcomas or gliomas, arise 
from the formative cells of the sympathetic nervous system. Their 
most frequent situation is the adrenal but they may arise in the intes- 
tines, paravertebral ganglia or uterus. Metastasis may occur to the 
liver or to the orbit, skull and long bones. The disease occurs mostly in 
infants and young children, but adults may be affected. In Henle’s two 
cases, one with the primary tumor in the adrenal, the other in the para- 
vertebral ganglia, metastasis occurred to bones and soft parts and the 
cranial roentgenograms had several striking points incommon. In each 
the coronal suture was gaping widely, probaby incident to intracranial 
pressure from metastasis to the brain. The cranial bones had a porous 
appearance, due to generalized pin-point areas of rarefaction; seen 
sagittally the rarefactions seemed to be arranged radially. Henle’s 
second case illustrates a point previously made that neuroblastoma of 
the adrenal is associated with involvement of the orbit of the same side; 
if both orbits are affected the more extensive involvement is found on 
the same side as the primary tumor. 


Roentgenologic Diagnosis of Ureteral Stricture.—Although urog- 
raphy offers the best method of determining the existence of ureteral 
stricture, Braascu (Radiology, 1929, 12, 183) observes that there are 
many factors which lessen the accuracy of this procedure. This is 
particularly true when the ureteral dilatation above the obstruction 
is moderate or confined to the area immediately adjacent to the stenosis. 
To add to the confusion, the outline of the normal ureter varies con- 
siderably. While it is well known that in most normal ureters there are 
three areas of relative narrowing, this is not constant and the caliber 
varies in different portions. Added to this is the difficulty of uniform 
distention. Overdistention in one part with incomplete filling adjacent 
to it might easily give the impression of dilatation. Return flow along- 
side the catheter is difficult to overcome, and as a result areas of appar- 
ent constriction may disappear when a second roentgenogram is made 
with more complete distention. With so many factors involved, an 
unqualified diagnosis may be impossible. 

Hysterosalpingography and the Diagnosis of Ectopic Pregnancy.— 
Rucker and WHITEHEAD (Am. J. Roentgenol. and Rad. Therap., 1928, 
20, 431) report a case of relatively early, ruptured tubal pregnancy in 
which roentgenography after the injection of lipiodol exhibited an 
elongated cervix and an enlarged uterine cavity which was irregular of 
contour, evidently because of adherent blood clots. The right tube 
filled well, but no oil entered the affected left tube. The observation 
tends to bear out the statements of Schneider and Eisler who have said 
that the actual visualizing of a tubal pregnancy by injection of lipiodol 
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is too much to hope for, but that hysterosalpingography gives valuable 
indirect evidence. First, the uterus is likely to show a rounded or 
globular form due to a pregnancy atony, without the filling defect that 
would indicate an intrauterine ovum. Second, the tube should exhibit 
one of several forms of total or partial occlusion. In other words, a 
globular uterine cavity with one patent tube and the other occluded or 
defectively filled is strongly suggestive of tubal pregnancy. 


Bone Changes in Leprosy.—_Bone changes are usually marked in 
both types of leprosy whether of the skin or nerves, writes Ravpn 
Hopkins (Radiology, 1928, 11, 470). The most marked osseous change 
takes place in the phalanges of the extremities and the nasal septum, 
while the bones of the trunk and the long bones of the legs and arms 
are untouched. The actual loss of bones causes a mutilation of the 
hands and feet which is so characteristic of leprosy. There may be 
absorption of bone without any evidence whatsoever of inflammation 
or suppuration of the overlying tissues. Bone loss is followed by retrac- 
tion of the soft tissues, the tips of the finger nails often projecting from 
the phalanges when the digit has disappeared. The absorption of the 
nasal septum is followed by the sinking in of the soft parts of the nose. 
This process of bone absorption is usually a very slow one. Ten, twenty 
or thirty years may elapse while the digits are gradually shortening. 
When suppuration occurs, of course, it is much more rapid. 


Roentgenology of the Urinary Bladder.—Junut (Radiol. Rev., 1929, 
51, 1) in discussing the roentgenologic demonstration of calculi in the 
bladder, observes that only a positive finding is decisive, while a negative 
finding does not exclude the presence of stone because small uric stones 
may be invisible on the film. It is an error to regard every opacity in 
the area of the bladder as a stone. Shadows resembling those of stones 
may be produced by scybala, intestinal calculi, foreign bodies in the 
intestine or bladder, calcification in the walls of the pelvic arteries, 
phleboliths in the pelvic veins, calcified retroperitoneal glands, foreign 
bodies in the vagina and uterus, calcified uterine myomas, normal or 
extrauterine pregnancy, dermoid cysts, and calcified pelvic exudates. 
To establish the differential diagnosis between vesical calculi and the 
foregoing simulants is often a difficult task for the roentgenologist and 
only the keenest observation and best judgment can clear up the 
diagnosis. 


Obscure Kidney Lesions.—Several cases of nephroptosis with kink- 
ing of the ureter, renal calculi and renal tumor, all with obscure symp- 
toms, are reported by Bowman and Gorn (Radiology, 1929, 12, 188). 
They suggest: (1) that in all cases with unexplained abdominal pain 
a complete genitourinary examination including roentgenograms 
before and after injecting the kidney and ureter, be made, and (2) that, 
when indicated, the examination should include pyelograms with the 
patient in an upright position. Only by the latter method were the 
cases of renal ptosis with ureteral kinking which they report demon- 
strable. 
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Some Laboratory Findings in Epilepsy.—Parrerson (The Psychiatric 
Quarterly, 1929, 3, 82) states that albumin and casts appear in the urine 
of epileptics at any time within the first two hours after an attack and 
may not disappear until the fourth day. As the seizures continue chronic 
changes in the kidney may be induced. This condition of albumin and 
casts in the urine is found in about 20 per cent of epileptics. As to 
blood pictures, he finds that many patients exhibit a moderate to high 
leukocytosis during the interparoxysmal period as well as during the 
attack without any discoverable foci of infection. A small number show 
a persistent leukopenia. Leukocytosis is generally present and the 
large lymphocytes tend to appear more numerous than normally. 
Eosinophilia is usually present. Considerable numbers of degenerated 
white cells may be present. Secondary anemia was not common in 
cases studied by him. The blood platelets seemed to disintegrate with 
great rapidity and the bleeding time is prolonged and coagulation time 
delayed. He states that during convulsions nonprotein nitrogen, uric 
acid, creatinin and serum protein show an increase of varying degree. 
He cautions against accepting even quite high values in severe attacks 
as symptoms of uremia. He finds the blood-sugar content generally 
to be low, whereas the blood calcium is generally not decreased. The 
spinal-fluid pressure in 50 cases, he found to be in the upper borderline 
of the normal and much influenced by external mechanical factors. 
Spinal-cell count, albumin, globulin, chlorid and urea contents were all 
within normal limits. The absolute sugar value of the spinal fluid was 
low. Protein sensitization was found in 37 to 58.8 per cent of patients 
tested, as compared with an incidence of 8 per cent among nonepileptic 
controls. Syphilis, as determined by the Wassermann test and clinic- 
ally, he found in only 8 per cent of admissions to Craig Colony and 
this has fallen to 5 per cent in the last eight years. Autopsy, he states, 
frequently fails to disclose any constant gross abnormality in the central 
nervous system. The most frequent pathological defects encountered 
are microcephaly, hemiatrophy, chronic internal hydrocephalus, focal 
cerebral softening and brain tumors. He states that such findings can- 
not be considered as pathognomonic of epilepsy as they also occur in the 
feebleminded and the insane. 

Tryparsamid Treatment of General Paralysis.—Kirspy and Hinste 
(The Psychiatric Quarterly, 1929, 3, 68) present a review of 69 cases 
five years after the beginning of treatment with tryparsamid. They 
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find remissions 28 per cent; improved, 26 per cent; unimproved, 12 per 
cent; dead, 34 per cent. ‘Two of the original 69 cases could not be located 
but had previously been regarded as having attained a complete remis- 
sion. Since the original report on this group in 1926, they have noted 
few changes in the status of the patients. “It is our impression that, 
after a patient has undergone tryparsamid treatment to the extent 
of 40 or 50 injections (3 gm. per dose), as a rule the maximum clinical 
benefits are reached. Patients may continue to improve thereafter 
but it is not at all certain that further progress, which is usually slight, 
has much to do with tryparsamid itself.” The greatest variation 
occurred in the group termed unimproved which changed from 20 to 
12 per cent. They consider these results similar to those found in 
patients who have received malarial therapy. They believe that even 
in the unimproved group an arrest of the disease process has taken place. 
The serologic changes are not parallel with the clinical changes. Cer- 
tain patients show a progressive change from strongly positive serology 
to negative serology. Others show a continuation of the positive serol- 
ogy even though the clinical improvement is marked and some cases 
show a tendency to become negative at some period during the treat- 
ment and later show a recurrence of strongly positive serology while 
clinically the improvement continues. 


Personality Changes in Children following Cerebral Trauma. 
Kasanin (J. Nerv. and Ment. Dis., 1929, 69, 385) finds 10 per cent of 
120 cases diagnosed as psychopathic personalities to have had serious 
cerebral injury. Only 2 cases in a control group of 120 selected children 
had had very serious cerebral injury. He considers the personality 
changes found following brain trauma to be similar to those followed 
in epidemic encephalitis. Extreme emotional instability, temper tan- 
trums, egocentricity and inability to follow a definite goal in life are 
common but he considers the prognosis to be better in the posttrau- 
matic group. He recommends that cases which present difficult problems 
of social behavior be studied very carefully with reference to early 
encephalitis or brain injury. He would direct attention especially to 
such situations as hard labor with application of high forceps. As 
diagnostic points he recommends a systematic, thorough neurological 
examination and attention to such phenomena as inability to stand 
heat or shut-in places. These symptoms were frequently found in the 
cases studied. He also recommends encephalography by lumbar punc- 
ture for the purpose of demonstrating whether there has been any 
atrophy of the brain or any structural abnormalities. As to treatment 
he recommends environmental change and psychotherapy. He states 
that one should avoid overlong experimentation in attempts at social 
adjustment as these cases are best cared for by special training in correc- 
tional institutions under intelligent supervision. As a prophylactic 
measure he recommends removal of the child into the country, away 
from city excitement and city stimulation, shortly after the accident. 

A Modification of the Babinski Phenomenon.—loxe (./. Nerv. and 
Ment. Dis., 1929, 69, 414) presents an interesting and easily performed 
modification of the Babinski reaction. “The right hand is used in 
studying the right foot and the left hand in studying the left foot. The 
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foot is clasped from the lateral aspect so that the last four fingers approx- 
imately touch the midplantar region, while the thumb is placed on the 
anterior surface of the foot upon or slightly lateral and distal to the 
metatarsocuneiform articulation of the great toe. Gradually increas- 
ing pressure is made on the plantar and anterior surfaces of the foot 
after which the pressure is suddenly released. Occasionally in instances 
where the Babinski sign is unusually prominent a dorsal extension of the 
great toe may occur upon the application of pressure, but this does not 
interfere with a second response that occurs when the pressure is 
removed.” He finds this phenomenon present in cases of disease of the 
brain and cord associated with hyperreflexia and hyporeflexia. It has 
been found where other modifications have been absent and has been 
suggestive when the Babinski sign has been suggestive. 

The Influence of General Paralysis on the Family.—Hinsie (The 
Psychiatric Quarterly, 1929, 3, 90) finds in a series of 86 patients with 
general paralysis that the Wassermann reaction was positive in 19 of 
the marital partners. Eight of the 19 individuals show clinical and 
serological evidence of general paralysis. Of 42 families in which one 
or both parents were patients with general paralysis, 49 living children 
were examined who were born while the parent or parents were syphili- 
tic. Seven of these children were found to have inherited syphilis. He 
considers it highly improbable that a special neurotropic strain of 
Spirocheta pallida can be said to exist. An interesting observation was 
that of syphilis occurring in one of a pair of identical twins while the 
other twin was negative. He concludes that every member of a family 
in which syphilis appears in one or more individuals should be carefully 
examined for the same infection. 


- Basal Metabolism in Schizophrenia.—Hoskins and Francis H. 
SLEEPER (Arch. Neurol. and Psychiat., 1920, 21, 887) present 80 cases 
of schizophrenia in which the basal metabolic rate was studied. Of 
these 43, or 56 per cent fell below the conventional 90 per cent which 
marks the lower level of normality. The remaining group all fell within 
the normal range. The extremes of the basal metabolic rate determina- 
tions were 71 per cent and 106 per cent. The low findings were fairly 
uniformly scattered between the various diagnostic groups. The mean 
value for the 80 cases was 89.1 per cent. The pulse rate was also low, 
ranging between 42 and 86, with a mean value of 61.1. Of a total of 
286 cases which the authors collected from the literature 47.9 had basal 
rates below 90 per cent. They conclude that the basal metabolic rate 
in persons with dementia precox average characteristically more than 
10 per cent below normal. 


Encephalitic Diaphragmatic Spasm Treated by Phrenicotomy.— 
Speirs (J. Nerv. and Ment. Dis., 1929, 69, 407) presents a case of respir- 
atory tic consisting essentially of a spasm of the diaphragm together 
with a spasm of other muscles of respiration. Bilateral phrenicotomy 
was performed with great benefit to the patient although he continues 
to show a persistence of the tic, especially due to the disturbed innerva- 
tion of the anterior neck and chest muscles. 
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Osteogenic Sarcoma in Dial Painters Using Luminous Paint. 
MartTLAND and Humpurtes (Arch. Path., 1929, 7, 406) report the occur- 
rence of 2 cases of osteogenic sarcoma presenting themselves in a series 
of 15 deaths among painters of luminous watch dials due to radium- 
mesothorium poisoning. The greater part of the radioactive material 
gained access to the body through ingestion. Some of it was absorbed, 
distributed by the blood stream, phagocytosed by the reticuloendo- 
thelial system, and ultimately stored, particularly in the bones, as 
insoluble sulphates. Irradiation, more especially by the alpha rays of 
radium and mesothorium, the former exhibiting an initial velocity of 
one-twentieth to one-twelfth that of light, subjected the surrounding 
tissues, osseous and hemopoietic, to a constant terrific bombardment by 
the ejected particles. The effects of these substances, exerted over a 
period of years led to extreme degrees of anemia, aplastic or feebly 
regenerative in type, to irradiation osteitis of bone to which were 
frequently added the effects of the osteomyelitis, of secondary infection 
and upon occasions to neoplasm of bone. In the case described the 
patient eight years after exposure showed roentgenologic evidence of an 
irradiation osteitis in the scaphoid bone of the right foot, in the right 
humerus, and in the right scapula. A year later roentgenograms 
for the first time showed a sarcoma of the right scapula, arising 
from its anterior and superior portions. Three months later, at autopsy, 
this diagnosis was confirmed and the tumor was found involving the 
whole anterior and upper part of the bone with infiltration into the 
supraspinous and infraspinous muscles. Visceral metastases were not 
found. Microscopically, the sections of the tumor were typical of 
osteogenic sarcoma with new formation of bone and cartilage, while the 
bone marrow showed a regenerative leukopenic anemia of the megalo- 
blastic type. It was possible to demonstrate radioactivity in the bones 
of this individual by photographic and scintillation methods and 
through the aid of the alpha electroscope. It was estimated that the 
entire skeleton contained 50 micrograms of radioactive substances. 
Although the alpha rays of these radioactive bodies do not penetrate the 
skin for a greater depth than 1 mm., the beta and gamma rays (5 per 
cent of emanating particles) do possess the power of penetration. A 
number of cases have been reported in the literature in which sarcoma 
has followed radium treatment. The attention of radiotherapeutists is 
called to the possibility of the production of malignant growths by 
excessive irradiation. 
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Leukochloroma in the Common Fowl.— Martuews (Arch. Path., 1929, 
7, 442) has studied 37 myeloid neoplasms occurring in the fowl for 
which he suggests the name of leukochloroma because of their similarity 
to the chloroma or chloroleukosarcoma of man. The avian disease is 
not uncommon, being found in the author’s experience in somewhat 
over 0.8 per cent of 3938 autopsies. Since 30 per cent of the flocks 
concerned in this investigation had a common ancestry, an hereditary 
factor in connection with the occurrence of the disease is suggested. The 
disease occurs sporadically in birds under one year of age, but it may 
become enzoétic. The characteristics which it shares in common with 
the chloroma of man consist in tumorous development resulting in a 
rarefaction of the sternum, the ribs, and the spinal column with early 
metastases, especially affecting the liver but leaving no part of the body 
exempt, and accompanied by an enlargement of the spleen and lymph 
nodes, with a leukemic state of the blood. In both, the disease occurs 
usually in early life and runs a rapid fatal course. The tumor in the 
fowl lacks the green coloration sometimes observed in man, and appar- 
ently the predilection for the bones of the cranium with the attendant 
exophthalmos. The leukochloroma differs from the lymphocytoma of 
fowls in occurring in young birds, in its rarefaction of bone, its chalky- 
white appearance in the gross, in the nature of its typical cell which 
resembles the myelocyte and in its association with myelogenous 
leukemia. The lymphocytoma is a gray tumor, occurring in birds of all 
ages, not producing erosion of bone, composed of a lymphocytic type of 
cell and associated with a lymphatic leukemia. Young fowls inoculated 
with tumor material by various routes, subcutaneous, intraperitoneal 
and subperiosteal failed to reproduce the disease. Grossly the leuko- 
chloroma presented infiltrations of the liver, kidney, ovary, spleen, 
intestine, heart and vertebra, the latter with pressure upon the spinal 
cord and resulting transverse myelitis. Microscopically the tumor was 
extremely cellular. The cells were spherical, unless distorted by 
pressure, about equal in size to the mature avian myelocyte and sup- 
ported by a scanty reticulum with a rather abundant blood supply. 
Each cell possessed an eccentrically located, round or oval nucleus, 
occupying about one-half of the cellular space. Mitotic figures were 
numerous. The cytoplasm was of definite outline and filled with 
numerous spindle-shaped granules which took a brilliant eosin stain. 


So-called Infectious Sarcoma of the Dog in an Unusual Anatomic 
Situation.—_FELDMAN (Am. J. Path., 1929, 5, 183) reviews the literature 
of a peculiar tumor occurring in dogs which presents on the one hand 
the clinical behavior of an infectious granuloma and on the other the 
invasive properties and morphologic appearances of a rapidly growing 
malignant neoplasm. The author describes a case of this so-called infec- 
tious sarcoma arising in a young dog in which two tumors which were 
morphologically indistinguishable from transmissible sarcoma of the 
genitals appeared respectively in the orbital cavity and under the skin 
of the frontal region. The genitals were not affected. ‘The tumors were 
removed successfully and the animal continued in good health. Other 
tissues were not examined. Neither the origin of the tumors nor their 
relation, one to the other, was determined. The tumors were composed 
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of rather large irregularly shaped cells, somewhat polyhedral in outline, 
closely packed together and supported by delicate strands of vascular 
fibrous tissue. There was no definite stroma. The nuclei, which repre- 
sented about half of the cellular bulk possessed a large number of coarse 
chromatin granules. Mitoses were numerous and hyperchromatosis 
was evident. The cells showed an affinity for the basic stain. A prom- 
inent, slightly eccentrically located nucleolus could be seen in the major- 
ity of the cells. The tumor cells were markedly invasive. Though they 
possessed the structural characteristics of the cells of highly malignant 
neoplasms the tumors did not affect appreciably the animal’s health nor 
did they recur on removal. The author concurs in the opinion of most 
previous workers in regarding them as true neoplasms and suggests that 
they may represent a type of lymphoblastoma. 


Thromboangiitis Obliterans: Experimental Reproduction of Lesions. 
—Buercer (Arch. Path., 1929, 7, 381) has been able to reproduce 
experimentally the venous lesions of thromboangiitis obliterans in the 
healthy ligated veins of man by the paravascular implantation of clot 
removed from the veins of patients suffering from the disease in the 
stage of acute migratory phlebitis. When after nine to twelve days the 
experimental lesion in the vein was excised it was possible to demon- 
strate lesions practically identical with those of acute thromboangiitis 
obliterans occurring spontaneously ; namely, a diffuse polymorphonuclear 
infiltration of the wall of the vein and a clot in its lumen containing 
typical miliary giant-cell foci. Similar experiments in two monkeys 
failed to produce more than a thrombosis without evidence of inflam- 
matory reaction and the intravascular introduction of the suspected 
infectious material into lumina of ligated veins of humans was without 
effect. 

Lymphoepithelioma.—Ewine (Am. J. Path., 1929, 5, 99) reviews the 
present available data suggesting the recognition of a particular form of 
epidermoid carcinoma of the nasopharynx, designated by Regaud and 
Schmincke as lymphoepithelioma. The tumors occur at all ages but 
are especially frequent in the young and between the thirtieth and 
sixtieth years, arising from modified epithelium overlying lymphoid 
tissue in the tonsils, base of tongue and nasopharynx. They grow 
slowly, remain small locally and are often overlooked, but tend to pro- 
duce early metastases in the cervical lymph nodes, and later widespread 
extensions to liver and bone marrow. ‘They are generally fatal. The 
diagnosis, difficult of distinction from lymphosarcoma on the one hand 
and transitional-cell carcinoma on the other, must be based on the 
structure which shows sheets of pale-staining epithelial cells often in 
syncytia and infiltrated with many lymphocytes, both in the primary 
tumor and in metastases. The clinical appearance, the course, location 
and radiosensitivity does not differentiate them from other tumors of the 
same region. Anaplastic carcinomas may be distinguished by their 
more rapid course and cellular structure. Since different writers have 
included under the term lymphoepithelioma various tumors such as 
transitional-cell carcinoma and Schneiderian carcinoma, the exact 
definition of the tumor cannot as yet be made. 
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Diphtheria: Its Treatment and Prevention.— Ler (Am. J. Pub. Health, 
1928, 18, 1239) states that, although diphtheria antitoxin when given 
early and in adequate dosage is one of the most efficient of all our 
specific drugs, yet from thirty-three years’ experience in this country 
it has been but one of the factors in the reduction of diphtheria mor- 
tality rates. In most cities and states in which data show diphtheria 
mortality rates prior to 1895 it is found that the trend of the fall of 
mortality began from five to twenty years prior to the introduction of 
antitoxin and has continued ever since unchanged save by the fluctua- 
tions due to chance. Scarlet fever mortality, for which we had no 
specific therapy, has fallen along a trend practically parallel to that of 
diphtheria. A study of nearly 800 diphtheria deaths in the states of 
Indiana and New York reveals that even now, after thirty-three years 
antitoxin to reduce the general diphtheria mortality rates is not due to 

-failure on the part of the drug but rather to our administration of it. 
Since 1920 there has been a general and marked fall in diphtheria death 
rates, which is often attributed to the use of toxin antitoxin. If these 
data for these states or cities are observed over a long period of time 
it will be found that in most instances the present fall of mortality 
rates is well within the range of chance deviation from the general 
trend line, and is entirely insignificant, due, no doubt, in most cases at 
least, solely to the operation of chance. Although diphtheria antitoxin 
has apparently played but a minor réle in the general reduction in 
diphtheria mortality rates since 1890, this disease is being controlled 
and may even be eliminated by the intensive use of diphtheria immu- 
nization in the child population. To date the writer knows of only six 
cities where this has been done sufficiently intensively to significantly 
reduce the diphtheria mortality. There are other cities, no doubt, with 
similar results which have not come to the writer’s notice. In cities 
where immunization work has been done sufficiently to reduce the mor- 
tality rates significantly, it has been accomplished after about one- 
half of the child population under fifteen years of age has been immu- 
nized. Unfortunately, detailed information as to the number of chil- 
dren in specific age groups is often lacking. Such data during the 
next few years would be invaluable. Since about 60 per cent of the 
deaths from diphtheria occur under five years of age, and about 35 per 
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cent between five and ten years of age, or 95 per cent of deaths occur 
in children under ten years of age it is obvious that in an immunization 
campaign the work should be concentrated upon the children under 
ten years of age, and especially upon the preschool children. This last 
group is the hardest to reach; yet it holds the key position in all immu- 
nization work and our efforts will necessarily be relatively unsuccessful 
as we neglect this group. 


The Production of Experimental Typhoid Fever in the Guinea Pig 
with an In Vivo Prepared Toxic Filtrate of B. Typhosus.—In general 
microérganisms belonging to the so-called endotoxic group do not yield 
in vitro a satisfactory specific toxin. This has greatly interfered with 
the progress of the study of the true nature and effects of such micro- 
organisms. A definite toxemia is manifestly present in typhoid fever 
and the toxin produces in the human host a specific pathologic picture. 
It is not improbable that such a microérganism forms its specific toxin 
only when invading its natural host, in other words during its function 
of pathogenesis. A different or more complete biologic process may 
be envolved in vivo as contrasted-with in vitro activity. Again the 
somatic cells of the invaded host may play some essential réle in the 
production of the specific pathogenic toxin. Because of these possi- 
bilities of a differential nature of such toxins Harris and LARIMORE 
(J. Exper. Med., 1929, 48, 885) employed the in vivo method. They 
believe that the toxic material obtained through this process closely 
simulates in its action on the inoculated host the activities of the 
typhoid toxin as evidenced in the human disease. When the typhoid 
bacillus is injected into the peritoneal cavity of guinea pigs acute peri- 
tonitis and death are produced. When the Berkefeld filtrate of this 
exudative material is inoculated into normal guinea pigs either subcu- 
taneously, intraperitoneally or intracardially, the character of response 
obtained on the part of the host is quite at variance with that produced 
by the inoculation of the living typhoid bacillus. A febrile reaction and 
marked leukopenia, as a rule, are persistent and are accentuated after 
each injection, the latter often reaching below 1000 cells per c.mm. 
There is a loss of weight of a variable extent in all animals and in some 
the emaciation is extreme. The animals were given four such inocula- 
tions and all succumbed in from two to four weeks. The intracardiac 
route produces death more quickly and the reactions are more clear-cut 
when this route is employed. At autopsy, a general tumefaction and 
congestion of the lymphoid structures more especially of the abdominal 
cavity are found. Peyer’s patches and the solitary follicles of the 
intestinal tract are likewise involved and in some of the patches slight 
ulceration is noted; occasionally, there occur extreme ulceration and 
necrosis of the patch. The spleen is enlarged and usually softened. 
Microscopically, marked endothelial cell proliferation is noted espe- 
cially in the lymphoid structures and in many instances the phagocytic 
cells of Mallory are found. These cells include within their cytoplasm 
elements of the surrounding structures. In the spleen there are present 
congestion, and hemorrhages with many “shadow” red blood cells. 
Phagocytosis of the red cells by the endothelial cells is present. In the 
liver, areas of focal necrosis are found and phagocytic cells are seen. 
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In the animals inoculated subcutaneously, localized degenerative 
changes are observed especially in the muscular structures. From 
these results it can be seen that the reactions and injury of the animal 
body by the toxic filtrate employed are quite similar to the changes 
produced by the specific toxin in human typhoid fever. The authors 
conclude that during the activity of peritonitis produced in the guinea 
pig by means of Bacillus typhosus, there is formed in the exudative 
material a filtrable toxic moiety which, when inoculated into normal 
animals of this species, produces certain of the clinical phenomena and 
a pathological picture simulating that of human typhoid fever. 


Regulating the Production, Handling, and Distribution of Milk.— 
Wacker (U.S. Pub. Health Rep., 1928, 43, 2095) points out that regu- 
lation of milk is demanded, first, from the public health point of view 
and, second, to protect the purchaser of the food product against fraud. 
He notes the frequency with which epidemics have been traced to milk, 
especially in the case of typhoid fever, scarlet fever, diphtheria, and 
septic sore throat. The frequency with which diarrheal diseases of 
voung children is due to milk is also noted, as are infections with tuber- 
culosis. The United States Public Health Service requirements state 
that milk shall contain 3} per cent of milk fat and not less than 8} per 
cent of other solids. Types of control are discussed, the first being that 
in which a license is required for the sale or distribution of milk in a 
state or municipality; second, it provides for the grading of milk, and 
third, which is supplementary to the other two, provides for punishment 
for violation of milk requirements. Specific requirements are discussed 
as regards adulteration or misbranding, uncleanly conditions in pro- 
duction and handling, and pasteurization. It is noted that the distri- 
bution of miik in bulk is usually prohibited. 


Cold Susceptibles Versus Normals: Physique and Past Medical 
History..Some years ago questionnaire studies made by Smitey (JJ. 
Am. Med. Assn., 1924, 82, 540) of large groups of students at Cornell 
University revealed the fact that in general terms 60 per cent had 
colds two or three times a year as a rule, 15 per cent had colds never 
more than once a year, and 25 per cent had colds four or more times a 
year. Questionnairing of the two extreme groups (the 0-l-a-year 
group and the 4-or-more-a-year group) revealed no very marked 
differences between the two groups in regard to smoking, past history 
of operation on nose and throat, breathing of irritating dust or gas, 
mouth breathing, hours of sleep, hours of exercise, exposure to drafts, 
the wearing of woolen underwear, the wearing of galoshes or rubbers, 
the use of a daily cold bath, the tendency to perspire freely, history 
of chronic constipation or finally a history of cold-susceptibility in the 
father or mother. It was concluded that no major factor in the pro- 
duction of colds had been dealt with in the questionnaire though the 
questions of nose and throat operation, exercise, underwear and hered- 
ity merited attention. This past year further comparisons along a 
somewhat similar line were attempted. It was found (Am. J. Hyg., 
1929, 9, 473) that the general physique and the physical defects in cold- 
susceptible college students are much the same as in normal students 
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and the cold-susceptible college students present a history of more 
infectious disease, asthma and hay fever than do normal students. As 
a result of subsequent studies of the weekly incidence of colds in normal 
and in cold-susceptible groups throughout a winter, the same author 
(Iind., p. 477) believes it probable that the ordinary winter or spring 
epidemic of colds among college students is a phenomenon almost 
entirely limited to the cold-susceptible group of students and involving 
very little the large normal group of students. Any procedure which 
could succeed in reducing the frequency of colds to two or three times 
a year in the approximately 25 per cent of persons who now have colds 
four or more times a year might conceivably entirely eradicate the 
usual winter or spring epidemics of colds which now cause marked 
loss of time and result in many fatalities as the result of complicat- 
ing diseases. With this point in view, MAUGHAN and Smitey (Jbid., 
p. 466) conducted experiments with irradiation and found that a ten- 
to sixteen-minute exposure of the naked body (five to eight minutes 
front, five to eight minutes back) during the dark months of the year 
to the rays of an ordinary mercury-vapor lamp once a week at a lamp- 
table distance of 30 inches in most instances reduced by at least 40 per 
cent the incidence of colds in cold-susceptible individuals. Since lack 
of ultraviolet irradiation is only one of several known factors involved 
in reducing bodily resistance to acute respiratory infection, the control 
of this factor alone must not be expected to be a complete panacea for 
the prevention of colds. The results would, however, appear to justify 
the use of short weekly irradiations with ultraviolet light in certain 
cases of marked susceptibility to colds where even a 40 per cent decrease 
in the frequency of colds would be appreciated. 


Tularemia Among Meadow Mice (Microtus Californicus Zstuarinus) 
in California.—Prerry (Pub. Health Repts., 1928, 43, 260) found the 
infeetion in two mice sent in from rural California. This constitutes 
the first record of meadow mice having been infected by this organism, 
although a large number of other rodents are known to be susceptible. 
It is suggested that transmission among the mice occurs through mites. 
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